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1 1.0 EXECUTIVE SUMMARY

i In January 1983 the Texas Department of Water Resources contragted with

l

|

i Lockwood, Andrews, & Newnam, Inc. in association with Environmental Science and

ﬁ"Engﬁneerxng, Inc. and Harding Lawson Associates to conduct a remedial site

i 1nvest1gat10n at the French Limited abandoned hazardous waste site. The

' 22 S-acre site is located in Northeast Harris County, approximately 2 miles
from Crosby, Texas. It is triangular in shape bordered on the northwest by
U.S. Highway 90 and on the south by Gulf Pump Road. The Riverdale Subdivision
lies immediately to the southwest and has an active population of approximately
100'peop1e. East of Riverdale and immediately south of the site, Harris County

roperated a sanitary landfill in the 1960's on an 18.5-acre site. A portion of .

' the landfill site is currently used on an intermittent basis as a Pipe storage

“yardl. The remaining areas surrounding the site are largely undeveloped with

Some commercial

\
l.'numerous abandoned sand pits and low-lying swampy areas.
HER

"timbPr operations and mineral exploration have been conducted in the past

'immediately north of the site. Indiscriminate dumping of household garbage and

commetcxal refuse is prevalent along area roads and ditches. The area plays

host to sport fisherman as well as water sport enthusiasts on the nearby lakes

i and ponds and the San Jacinto River.

. Operations at the French Limited site were conducted between 1966 and 1972

. during which time approximately 2.5 million cubic feet of industrial wastes

| . . e . : . .. s ,
were; received. The majority of this waste was deposited in an unlined pit,

o
' formerly an active sand pit;

however, some wastes were stored upon arrival in

'seve¥a1 large tanks and burned in an open pit process. The disposal site was

‘operated under a temporary permit issued by the Texas Water Quality Board.

This permit was revoked and French Limited was ordered to cease operations in
1973 after extensive public hearings and legal proceedings. As part of the
,“settiement, French Limited was ordered to remove all of the site structures,

tankage, and process equipment. The site was deeded to the state as a part of
| the settlement.

i
)

" The iOd-year floodplain of the San Jacinto River encompasses the entire site,
i
.and the river has completely inundated it at least four times in the recent
basti During one of these flood events, the dike surrounding the waste pit was
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overtopped and breached, and contaminated sludges were discharged into an
adjaéent slough. An emergency action repaired the dike and pumped the majority
of tﬁe discharged sludges back into the pit. The floating portion of these

sludées was removed and disposed of during a later plamnned removal.

'A broad sahdy deposit, approximately 40 to 50 feet thick, underlies the site
and forms a shallow aquifer upon which many of the local inhabitants rely for
drinking water. Ground water in the shallow aquifer has been heavily
contaminated in the areas immediately surrounding the waste pit by leaching
action of the sludges. The ground water in the areas around the contaminated
slough and .south of the main waste pit indicate a much lower level of
contamination. Residents of the nearby Riverdale community have in the past
complained of organic odors, oily sheens, and bad taste in the driqking water

{
ifrom shallow wells.

:pewaﬁeting operations at surrounding sand pits has resulted in numerous shifts
lin area groundwater gradients with the subsequent spread of contaminants. At
this time, significant groundwater contamination appears to be moving from the

main waste pit to the south. Contaminants in the shallow ground water
include:
° Volatile organic compounds

. — Benzene

- Numerous chlorinated hydrocarbons

* Base/neutral organic compounds . -

~ Naphthalene

= Other polynuclear aromatics
* Phenols
° Heavy Metals

-~ Chromium

- Copper

~ Lead

., "= Zinc

bnderlying the shallow aquifer, separated by approximately 70 feet of a hard,
highly plastic clay, is a 30-foot thick sand stratum. Ground waters in this
i

aquifer appear to have no contamination.
Ty
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"Underlying the two aquifers previously discussed and separated by several
hundred feet of clay are the Chicot and Evangeline aquifers, the primary

drinking water source for metropolitan Houston. These aquifers appear to be in

i
little danger of immediate contamination, however should they become

contaminated a large number of people could potentially be affected.
l

The surface of the site can be separated into distinct geographical areas,
based upon land use or topography:

* The main waste pit;

e The slough immediately north and west of the pit;

. The slough and drainageways north of U.S. Highway 90;

i ° The Riverdale Subdivision;

t ¢ The Old Harris County Landfill; and r

i ° The abandoned sand pit and drainageway south of the site.

The main waste pit covers an area approximately 8 acres in size and has an

average depth of approximately 10.6 feet. The pit contains approximately

48,000 cubic .yards of sludges and contaminated sediments and approximately 24.5

million gallons of contaminated water. The sludges are composed of a wide

variety of organics including the following:

\ ° Volatile organic compounds

!

- Benzene and benzene derivatives

-~ Numerous chlorinated hydrocarbons
¢ Base/neutral organic compounds

- Naphthalene

~ Other polynuclear hydrocarbons

» PCBs (at greater than 50 ppm levels)
° Metals

- Zinc

~ Chromium

The water quality in the pit appears to vary with the season; however, the
contamination in the water is of the same nature as that in the sludges, except

atﬁa mich lower level (ppb versus ppm). Contamination in the pit water was

generally restricted to the lower layers (from bottom to approximately
{
mid-depth) .-
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The slough north of the main waste pit runs along the south side of U.S.

4

Highway 90 from about the mid-point of the waste pit to a point approximately

.700 feet from the westernmost portion of the pit. It is approximately 100 feet

:.hidé at its widest point but is generally 50 feet wide with depths ranging from

4 t% 6 feet. The slough received the majority of wastes from the main pit when
the dike was breached. Sediments in the slough exhibit the full range of
contaminants found in the main pit sludges, but at much lower concentrations.
Soils along the banks of the slough are littered with patches of dried and

gsemi~dried sludges of similar composition and contaminant levels as those found

' in the pit., Surface waters do not appear to be affected, except for trace

concentrations of metals (primarily chromium, copper, and zinc).

!
i

. ihe!slough north of U.S. Highway 90 is hydraulically connected to,the slough

Por;h of the main waste pit during high water. This slough includes the
"fishing hole" beneath the U.S. Highway. 90 bridge immediately north of the main
waste pit. From the "fishing hole" the slough runs in a westerly direction
along the north side of the highway for a distance of approximately 1,500 feet.
It is generally 30 feet wide with depths ranging from.4 to 10 feet. The slough

is drained by a broad swampy drainageway extending from the northwest corner of

i the| fishing hole north and west towards the San Jacinto River. Sediments in

the slough exhibited trace concentrations of several base/neutral compounds and

. PCB%. The higher levels of contamination were seen in the sediments taken from

locations hydraulically closer to the main waste pit. Surface waters were free
of organic contamination but had low level concentrations of several fmetals.
Fish tissue from specimens taken in the fishing hole indicated a low level

bioaccumulation of PCBs and some metals.

Sediment samples taken in the drainageway draining the slough exhibited trace

concentrations of PCBs and several base/neutrals similar to those found in the

- main waste pit sludges. A soil sample taken from the dry bank of the

drainagewa§ indicated trace concentrations of PCBs and two phthalate
. compounds.

The Riverdale Subdivision lies immediately southwest of the site across Gulf

Pump Road. During flood events water flowing down the slough from the site

L) ’.“
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discharges into the subdivision. Pond sediments and soils from dry drainage
ditches indicated trace concentrations of PCBs and several phthalates. Fish

tissue from speciments taken on a pond in the subdivision indicated a low level

I . . . .
bloaccumulation of PCBs and some metals. The primary concern in Riverdale 1is

the shallow ground water upon which most of the residents rely for drinking

water. Groundwater samples from two residences and one monitoring well located

in the subdivision indicated no organic contaminiation at the time of sampling.

Aﬁﬁacent to the Riverdale Subdivision to the east is a closed Harris County

sanitary landfill. The landfill appears to be leaking leachate into the ground

wdter south and downgradient of the French Limited site. At this time the

l
ground water beneath the landfill is downgradient of both the site and the
Riverdale Subdivision.

.
| '
Directly south approximately 300 feet from the French Limited site and ad jacent

to the old landfill is an abandoned sand pit. This pit drains into a marshy

area connected to a well-defined drainageway approximately 300 feet to the
south. The drainageway flows to the south and west approximately one mile to
angther small body of water, Rickett Lake. This entire area is on the flow
pagh of flood waters moving across the French Limited site. Sediment samples
taken from the lake immediately south of the site indicated trace
concentrations of one volatile aromatic and several base/neutral organic
compounds similar to those found in the main waste pit sludges. Surface water
in the abandoned sand pit showed no organic contamination, however trace

concentrations of several metals were found. Fish tissue from specimens taken

from the lake indicated a low level bioaccumulation of PCBs and some metals.
Sediments samples taken at key points along the drainageway and in Rickett Lake
indicated trace concentrations of PCBs and several phthalate compounds.
The population Qﬁst likely to be affected by this contamination inﬁludes:
. Residevts in the nearby Riverdale Subdivision; '
* Sport fishermen that frequent the fishing hole under U.S. Highway 90,
and sloughs and some of the abandoned sand pits in the area; and

°* Harris County Precinct 2 maintenance personnel.
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! 6
pathways by which these people may become exposed to the contamination are:
1.

2.
3.

i

|

\
Tﬂe

Y Consumption of contaminated ground water;

l

Ingestion of contaminated aquatic species and plants; and

Direct contact with contaminated soils and surface water.

. 0{ the pathways, the first is probably the most significant. Unlike the last

! twb, groundwater contamination has the potential to increase and spread outward
: unhinde%ed with time. This movement will occur as long as a sufficient
co%cent%ation of the contaminant mass remains within the French Limited site,

and could eventually (as it has in the past) result in contamination of the
drinkiné water supply for local residents.

li
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2.0!" INTRODUCTION
2.1| LocaTION
|

The {French Limited site consists of an abandoned waste impoundment located on a
22.5-acre tract approximately two miles southwest of Crosby, Texas. The site

u :
is in Harris COunty, 20 miles east-northeast of Houston in the floodplain of

the,San Jacinto River (see Figure 2~1). The French Limited site is about

16 mxles northwest of Galveston Bay.
i '

% |
i
3.2 .SITE HISTORY
The %ite received about 100,000 barrels of industrial waste per year for six
| .

year? between 1966 and 1972. The majority of this waste was disposed of in an

unlined pit approximétely 8 acres in size. Water in the pit had a pH of 2.3 on

February 1, 1971, and contained 550 parts per million (ppm) iron (dissolvedf,

1 400 ppm chlorides, and over 8,000 ppm total dissolved solids. Three monitor

well? 1nsta11ed by French Limited near the pit (reported to be 17 to 28 feet
*eep) conﬁaxned tot%l dissolved solids ranging from 1,060 to 2,150 ppm. The

ocations of these wells are unknown. Residential wells in and around the

Riverdale Subdivision contained total dissolved solids ranging from 87 to
381 &pm (Public Hearing Record, February 22, 1971). Prior to this Public

Hearxng, area residents had complained for some time about tastes and odors in

thelr well water. Many residents were hauling in drinking and domestic water

qugplies. The property was deeded to the State of Texas following extensive

ﬂitigations and French Limited's final bankruptcy in 1973, B

MLy 1983. The flood . of 1973 flushed some contaminated water out of the pit

w?thout any complaints of damage to the downstream ecology. The flood of
Abri} l9794 caused a . breach in the northern dike of the pit, providing an

avenue for the discharge of contaminated sludges into the adjacent swamp norfth

of the pit. The May 1983 flood occurred after the sampling for the investiga-

|
tion described in this report was pérformed. The berms around the main waste

pit were inundated with approximately 2 feet of water. A previously-installed

o#l boom, fencing and vegetation along the berm helped to contain the floating

oily residues, and very little appeared to have escaped the main pit area.

\
-

1
[l
|
i
|
i

e 4t et

&" X
The site has been flooded by the San Jacinto River in 1969, 1973, 1979, and ﬁm“J } 3?
[}
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Preliminary remedial actions have been taken since the 1979 flood to repair the
dike which was breached and to prevent further discharge of contaminants. A
limited effort was completed in 1982 to collect and remove scum and floating
oily residues from the swampy area north of the dike. A portion of these
floatlng oily residues was left contained behind a floating boom at the west
end of the main pit. Following the flood of May 1983, these floating oily

residues behind the boom were removed from the site by the USEPA to reduce
risks during future floods. }

Sampling and inspection of the French Limited wain pit in June 1976 revealed
that water was at a pH of about 7.5, and TOC averaged about 116 ppm. Sludges
in the water of the pit exceeded 2 feet in depth, and contained 1,066 ppm total
organic carbon (TOC) and 10,464 ppu zinc (TDWR Memorandum, July 9, 1976). The
Harris County Pollution Control Board collected data in 1979 which indicdated
that the water quality in shallow residential wells near the site had improved

considerably since 1971 (TDWR Memorandum, December 11, 1979l~§___,_,,——”’é\§»$uiuéé
o) S i

29 !n:a’ﬁﬁ Ojl' ~
In December 1982, the Texas Department of Water Resources contracted with the

LAN/ESE/HLA team to perform a remedial investigation and feasibility study of
the French Limited site.

2,3 ENVIRONMENTAL SETTING QVERVIEW

The site lies about 10 feet above mean sea level and is about one mile east of

the San Jacinto River. The surface drainage is southwest to the San Jacinto

River. The soils are made up of sands to a depth of approximately 65 feet and

clays from 65 to 125 feet. A deep aquifer exists in a confined sand stratum

below a depth of 125 feet. The Upper Water—Bearing Zone beneath the site

resides near surface in the shallow sands.,. Thé prevailing water surface in the ._ K
(zij¢i§§5;;I—;it appears to conform to the water table in this Upper Water—Bearing D,

Zone.

(

v i ot wbtar s e gy = % ¢ e s s v o ——————

Forest canopy vegetation of this area consists of loblolly pine, slash pine,

water .oak, willow oak, elm, green ash, cottonwood, sweetgum, and in the wetter

areas bald cyﬁress. The dominant plant on site is sesban, a leguminous shrub

which is common in disturbed wet areas of the region.

A i
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Deer and small mammals, such as-cottontail rabbit, skunk, fox, raccoon and
Il
opossum are. common. Harris County is a wintering place for geese, ducks,
J rets, herons, rails, coots, gallinules, and other migratory birds.

|
Land use in the county is divided between cropland, pasture, and range

(%0 percent); forest (15 percent), with most of the remaining area being urban.

Rice, grain sorghum, corn, cotton, beef cattle, and timber are the principal

|
agricultural products, and oil refining is the chief industry. Harris County

is also one of the nation's leading producer of chemicals, fertilizers, and
§

insecticides. Galveston Bay supports commercial fishing and shellfish harvesting.

2 ‘4 OBJECTIVES

'The work .program for the French Limited site was structured into two phases

1nvest1gat10n of site conditions (Phase I);'.and, if appropriate, evaluation of

engineering feasibility of site control megsures (Phase II). The purpose and
objectives of the site investigation were to characterize the site in terms of:
. 1, waste materials present,

2. magnitude and extent of contamination,

3. rate and direction of waste migration,
4, target receptors, and
5

. site geology and hydrology.

Th? obJe?txve of the feasibility study are to develop and evaluate alternative
reﬁedlal‘measures considering technical feas1b111ty, economic factors, -
,enyxronmental impacts, regulatory constraints and timeliness of completion,

J :.W '!

This report discusses the investigation of site conditions conducted during
Phase I. Two field sampling and analysis' periods are covered by this report.
The first intensive field investigation occurred in April 1983, when ground and
surface waters as well as sludges, sediments, soils, and fish tissue were
studied. This sampling was supplemented by further detailed sampling in
November 1983. Air monitoring with an HNU photoionization detector at the
beginning of Phase I indicated very low to undetectable levels of volatile
gases, in the air around the French-Limited site. On this basis, further air

monitoring studies were not utilized to characterize the site.

! -

!
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3.0 ENVIRONMENTAL SETTING
3.1 SITE LAYOUT

The French Limited site is located immediately east of the intersection of
U.s. Highwéy 90 and Gulf Pump Road, southwest of Crosby, Texas and east of
Barrett, Texas. The triangular site comprises 22.48] acres out of the Humphrey
Jackson Labor Survey, Abstract 37 (see Figure 3-1). It is bordered on the

south by Gulf Pump Road, on the northwest by U.S. Highway 90, and on the east

by a 17.96-acre tract owned by [SESIIGTE

jThe predominant feature on the site is an approximately 8-acre pit completely
‘surrounded by an earthen dike. A small pit lies east of the main pit, and
sloughs and swampy areas are located west; north, and east surrounding the pit.
The most prominent of the smaller pits is- the one due east of the site and the
borrow pit north of the site under U.S. Highway 90, Two entrances off Gulf
Pump Road provide access to a dirt road which rings approximately

three—quarters of the main pit. Access to the north side of the main pit is by
means of this road.

ihe area immediately surrounding the site is largely undeveloped with numerous
?bandéned sand pits and large swampy areas. The Riverdale Subdivision lies to
the southwest of the site across Gulf Pump. Road. The subdivision consists of
acreage lots with residential housing. Adjacent to the Riverd#ie Subdivision
to the east is a pipe storage yard located on an unimproved 36.919-acre tract
out of the Reuben White Survey, Abstract 84 and owned by William Waitkus.

Ad jacent to the pipe storage yard due south of the main waste pit is a pit or
pond approximately 3 acres in size, The remaining tracts of land south of Gulf
Pump Road are undeveloped with brushy vegetation, and intermittent swampy areas
predominate. The east side of the site is largely dense woods with
intermittent swampy areas, garbage dumps, and some abandoned sand:pits. North
gf the site, across U.S. Highway 90 the property is undeveloped, densely
wooded, and swampy. This tract of land, 344.71 acres out of the Humphrey

Jackson Labor Survey, Abstract 37 is owned by Debois, Inc. with _
acting as Trustee.

) il
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An aerial photograph of the French Limited site vicinity is shown in

Abpendix A. A boundary and topographic map is also included in Appendix A.

3.2 TOPOGRAPHY _

The topography of the site and the surrounding area was analyzed using aerial
~photographs, USGS topographic maps and the Environmental Geologic Atlas of the
' Texas Coastal Zone--'"Galveston-Houston Area," issued by the Texas Bureau of

' Economic Geology. This analysis was supplemented by ground reconnaissance,
i i

N i i * Ld L d L3 .
The area surrounding the site contains three distinct natural topographic

zénes, each having different geological conditions and su lightly

The three

different environmmental and biological assemblage fsee Figure 3-2),

elevation and

Fo
its relationship to the fluvial system of the nearby San Jacinto River,

The natural zones have been significantly influenced by man-made features and
!structures. Dominantiman—made topographic features such as roadbeds, drainage
iditches, sapd quarry éits, and indiscriminant dumping have changed the natural
ground surface and altered the natural hydrological and biological conditions
fsold loe show o
2/,\)6% 5 o f'“ﬁ'f""/\‘

Zone I--Zone I consists of the river floodplain that extends from the

in the vicinity of the site.

San Jacinto River to approximately 800 feet east of the main waste pit. The
natural grbund surfacelin the area varies from a high of approxim;tely-Elevation
25 feet msl (Elevations refer to Mean Sea Level Datum, 1963 Survey) in Riverdale
subdivision to a low in the site area of approximately Elevation 10 feet. This
‘zone has developed thr%ugh deposition from natural flooding and overbanking of

the river. Drainage is generally poor, and the area is flood prone.
|

At the time of the aerial survey (March 1983), the water surface in the slough
north of the main wast? pit was at Elevation 9.7 feet, and the water surface in
the main pit was at El?vation 10.6 feet.

Man-made features at the site are the most distinguishing topographic features

of this zone. The main pit, with a water surface elevation of 10.6 feet, is
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! l . Qal Alluvium
* Tt Clay, nile, ..‘.‘ sand, organic malter abundant locally; includes point bar, natural leves,
X stream chennel, backewamp, coastal march, mud flat, and narrow beach doposits, the
i * last showw by line eymbel
|

: Qd Deweyville Formation

Sand, #llt, and clay, some gravel: includes puint bar, walural leves, stream channel, and
backswamp deposite at @ level only dightly lb_nn that of the present floud plain; sand
coarser than in olluvium; surface cheracterised by relict meandere of wmuch larger
radius of curvalure tham those of present streams, some ocatlered pimple mounds.
thicknass locally more than 60 fact. High level Deweyville surfcces cut in the Heaumont
Pormation and Aigh leval Deweyville depoeits slony Trinity Kiver are intermodiale n
position belweew the Beaumont aurface and (he level of most Dewsyville deposits

Q b  Beaumont Formation

Heaumont Formation, Qb, with barrier island and bsacA deposita. Qbb, mapped sepo-

] rately. B t Formati . tiy clay. oilt, and eand: includes wmainly stream
channel, point bar, matural levee, and backewamp deposite ond to a lesser extent
coastal marbh and mud flat deposita; concretiona of caleium carbonate, iron oxide, and
iron-manganesa oxides in gone of weatharing; surface almoat featurelsss, characterized
by relict nver ch s sh v der patterns and pimple mounds on mounder-
belt n'dnu.iupnmttl by areas of low, velatively emooth, featureless backswamp de-
posits without pimple mounds: thickweaq 100= feet. Barrier island and deach deposits,
Qbb, mostly fine-grained sand mormally without shell material; surface alightly higher
than that af surrounding depoeite, characterized by numaeroue pimple mounds and
roundsd depressions; probabdly part of “Inpleside™ barricr island system; thickness less
than 30 fest. (Prairie Formation is a more recent mame for deposita in Louisiana

| quivalent to 8 ont Formation in Tezas)

e ———————— e

QmMm Montgomery Formation

' Clay, silt, sand, and very minor siliceous gravel of yranule and smull pebble size, yravel
more abundant nortAwestward, locally calcarsous, concretions of calctum carbeonate,
iron oxide, and iron-manygancee orides common in zone of weathering; fluviatile; sur-

! face fairly flat and fealureless except for numerous rounded shallow depressions and

m'my:’l:dmndu: thicknesa 100= [aet. (Upper part of l.issie Formalion aa previously

mapped)
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enclosed by a dike ranging in elevation from 13.9 to 17.4 feet. North of the

pit, the road bed of U.S. Highway 90 ranges from Elevation 25.4 to 26.8 feet.

South of the main pit is Gulf Pump Road which ranges from Elevation 12.3 to
17.2 feet.

East of the site, Gulf Pump Road rises to an elevation of nearly
40 feet.

Another man-made topographic feature is the indiscriminant refuse dump along

both sides of Gulf Pump Road southeast of the main pit that ranges in Elevation
from 9.7 to 18.6 feet.

]
\ : Zone II--A transition zone occurs from the edge of the floodplain to the higher

grasslands just west of the City of Barrett.
i

This transition zone is slightly
sloped, rising from Elevation 10 feet to approximately Elevation 45 feet over a

Although some of this zone contains marsh-like conditions typical of Zone I, it
' is mostly well-drained and slightly sloped.
sand. .

@ | -

Zone II1-~From just west of Barrett to the Cedar Bayou Basin to the east, the

% Loy area is generally flat prairie uplands with elevations ranging from 45 to
o

55 feet. These are mostly cultivated lands.

ﬁ!’ 1,000-foot distance. This zone is heavily wooded with mixed pine and hardwood.

Surface soils consist of clay and

Uncultivated areas are overgrown
by natural occurrences of native grasses, cactus, mesquite, huisache, and
i

@ hackberry. Geologically this zone is classified as interdistributary clays
with belts of distributary and fluvial sands and silts,

' | 3.3 GEOLOGY

“ 3.3.1

ﬂ % Regional Geology
v ‘1 The Freanch Limited site is in the Coastal Plain Region, which consists of

o sedimentary materials deposited by formerly and presently active geologic
. processes in deltaic, alluvial, eolian dune, bay-estuarine, and

barrier—island-shoreline systems (see Figure 3-3). The Southeast Texas portion

of the Coastal Plain is underlain by a thick mass of sediments (in excess of

RS

30,000 feet) that are now slightly inclined downward toward the Gulf; upper

sections have been considerably eroded. Successively older geologic formations

crop out progressively farther inland from the coast line.

—
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The deposits of the Southeast Texas Coastal Plain belong chiefly to the
Tertiary Period (70 million to 3 million years old), to the Pleistocene
(3 million to 0.2 million years old) and to the Holocene (0.2 million years old
to ﬁresent) epochs. Holocene deposits in the site area consists of river

' %lluvium. The Holocene deposits are underlain by the differentiated formations
i?Beaumont,.Montgomery, Bentley and Willis) of the Pleistocene epoch, which
forms a very smooth, gently seaward tilted plain. The near surface formation
is the Beaumont consisting of clays with interbedded silts and sands which have
been deposited by river deltas and floodplains. Subsequent to their
deposition, the soils were desiccated when the sea levels were much lower than

they are now. Consequently, the soils are overconsolidated, generally have

high strengths and typically have a blocky secondary structure with some

" slickensides. v

EThe low relief that characterizes the Coastal Plain is occasionally disrupted
Iby entrenched streams. These include cut channels across the plain that are
actively growing through headward erosion,

"

The Houston area is located in a Seismic Zone 0 according to the Uniform
Building Code. The primary geologic hazards in the area are subsidence
caused by deep groundwater withdrawal and'related ground faulting. Ground
faults in the Houston area are generally inclined 60 to 75 degrees from the
horizontal, extend downward for thousands of feet, and are roughly parallel to

the coast. Based upon a review of available data sources, no known faults pass

.through the site area.

L

'‘Maximum subsidence in the Houston area has exceeded 8 feet over the last

75 years. Based on elevation corrections of USGS Bench Mark D690,
abproximately 4,000 feet west of the site, the site subsided 0.93 feet between
1963 and 1973 and 0.32 feet between 1973 and 1978.

Elevations presented in this text are based on the 1963 datum. For a rough

approximation of the 1983 elevations, subtract 1.5 feet from the 1963
elevation.
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3.3.2 Local Geology k’d

The French Limited site is in the San Jacinto alluvial valley on the east side

t .
oF the river. There are remnants of Early i

lluvial deposits

(Deweyville Formation) at the surface~(Figure 3-4) 4nd beneath the site area.

M?st of the surficial deposits in th

—Thowever, are later Holocene

(Recent) alluvium. The alluvium has been deposited in a channel incised in the

Pleistocene Beaumont Formation.

As the river meander gradually moves across the valley, it erodes older

deposits on the outside of the bend and deposits predominantly sandy material

on the inside of the bend (point bar deposits). Eventually, the meander

doubles back on itself and the river takes a direct path, cutting off the
méander which then becomes an oxbow lake. During times of flood, the lake
fﬂlls with finer material (silt and clay). As the river continues to meander
béck and forth across the valley, the older deposits are periodically cut into

and new alluvium is deposited adjacent to the old. This process has resulted

in the alluvial deposits encountered at the French Limited site. Accordingly,

by the nature-of their deposition, the grain size of the deposits varies
laterally and vertically across the site,

The river meander eroded the Beaumont Formation to depths of 20 to 55 feet in

the site area. The alluvial deposits in this upper stratum are predominantly

sands; however, silt and clay layers are also present,

The Holocene alluvial deposits are underlain by the Beaumont Formation which

consists predominantly of clay with some discontinuous silt and sand lenses

generally less than a few feet thick. At a depth of approximately 125 feet

(Elevation -110), a sand stratum is present that extends to the maximum depth
explored during this investigation (155 feet).

The limits of the river meander extend approximately 800 feet east of the main

pit\beyond which the Beaumont Formation is present at the ground surface.
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3f4 HYDROGEOLOGY

3%4.1 Regional Hydrogeology

Groundwater in the Coastal Plain Region occurs under both confined and
!

unconfined conditions. Shallow aquifers in alluvial valleys are important

sources of groundwater for limited rural domestic and livestock watering

purposes. Wells in these aquifers are generally less than 50 feet deep, and

tx$ica11y yield a few gallons per minute. Although most of these small

| . .
al uv1al aquifers are unconflned near—-surface impermeable material may create

lccallzed confined condltlons. Recharge of  the unconfined aquifers is mainly

from local infiltration of rainfall

aquifers are the source of large volume, municipal and industrial groundwater

s . .
suﬂplles in the area.

, runoff, and ponded water. Deeper confined -

These include the Chicot, Evangeline, and Jasper

The Chicot and Evangeline are the major aquifers in the area and
|
coms1st of interbedded sands, silt and clays.
Li
o .
The! Chicot aquifer system includes the uppermost confined aquifers in the area

and, generally refers to all Quaternary deposits,

L,
aqulfers.

includ ing the unconfined
alluvial aquifers,zthe confining Beaumont clay, and the underlying Montgomery

Formation, Bently Eormat?on and Willis sand. The thickness of the aquifer
{

inéreases toward the Gulf from zero at the western edge of the Quaternary

outcrop (80 m11es from the Gulf) to over 1200 feet at the Gulf (see Figure 3-4

a--,Plate ELl).

The approxlmate altitude of water levels in wells completed in

th 6t Aquifer in the Spring of 1975 is presented on Figure 3 -5 and
(_/Place E2. ) i
~ P

T~ .l\____,./

Thejtransmissivity ranges from zero to about 20,000 ft2/day, with storage

coeifficients ranging from 0.0004 in the confined area of the aquifer to 0.20 in

i .
the) northern, unconfined ‘area (Jorgensen, 1975).
|

The| Evangeline aquifer, comprised of Pleistocene deposits, immediately

undeirlies the Chicot. It is the most important source of fresh ground water in

thelhouston metropolitan area.

Although it has a lower hydraulic conductivity
than' the Chicot,

the thicknesses are greater, up to about 2,000 feet near the
Gulf of Mexico. The approximate altitude of water levels completed in the

Eva?geline aquifer in the Spring of 1975 is presented on Figure 3-6 and

'
[

—
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ﬁigizﬂgg::>The transmissivity is greater than that of the Chicot aquifer over
muép of the area, ranging from 5,000 ft2/day at the north edge of the plain
to| 15,000 £t?/day at the Gulf. Storage coefficients range from 0.0005 in the
r?hern,confined ;rea to 0.20 in the northern unconfined area (Jorgensen,
75). i :

The'Evageline aquifer is underlain by the Burkeville confining layer of the

Tertiary Flemming Formation. Below the Burkeville is the Jasper aquifer.

! FRENCH84-S.1/0613EST3.7
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Groundwater withdrawal in the region dates back to about 1890. During the past

i
century, pumping of large quantities of water has caused significant declines

of up to 400 and 500 feet in the lower Chicot and Evangeline aquifers,
. .

Fo
reﬁpgct1ve1y. -
|

Rechiarge of the confined aquifers results primarily from direct infiltration in

the aquifer outcrop areas. Only minor vertical recharge occurs through the
confining beds overlying the aquifers.

| o < el e 7 Cverle droisio
The Harris-Galveston Coastal Subsidence District i
withgn approximately 2 miles of the French Limited site. The well data is
presented on Table 3-1 and their locations are shown on Figure 3-8. The

m1n1mum depth to the first screen interval for these wells is 200 feet. The

ds 2 é é nvc b\r.lv IM hb}z

les sixteen water wells

(=

closest maJor wa ter well to the French L1m1ted site is approximately 3,000 feet

o
southeast of the site, and is the one mentioned earlier that is screened at

200 feet. Figures 3 5 and 3-6 show four additional wells screened from 250 to

300 feet that are 1mmed1ate1y downgradient of the site.

3.4,2 Local Hydrogeology

Two aquifers are present within the 155-foot depth investigated for this

report: the Upper Aquifer, consisting of Holocene alluvial deposits, and the
|

Lower Aquifer consisting of a sand layer approximately 50 feet thick at a depth

of approximately 125 feet. The two aquifers are hydraulically separated by
apW:oximétely 75 feet of Pleistocene sediments consisting predominantly of

. | . . .
cla&s. Both aquifers are considered a part of the Chicot aquifer.

o |

-
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= . .. Table 3=I." Area Ruiping Vells _ N //;/ M/f /(% /!:/:75_,_.?: g,éf>_'

) Depth

Well State ) Eleva~ Casing to Ist Total  Year Approx.
No. Omers Name Well No.  Latitude Iongitude tion Diameter Sreen Depth Drilled 8 RAmp
32  Vornsand Enterprises, Inc. 65-16-20 2952 0 95 415 45 8 0 315 1956 27925000.
1148  St. Regis CorporationNewsprint 65-16-1 0 295213 95 544 26 p. A 0 1740 1966 431414286.
1144 St. Regis Corporat ionrNewsprint 65-16-1 0 295216 %565 45 24 858 1593 1966 431414286.
2343  Harris County, M.U.D. 50 65-16-2 0 295216 95 340 47 8 264 283 1970 45196000.
2345 Harris County, M.U.D. 50 65-16-2 0 295216 95 %0 47 6 »l 282 1956 0.
1147 St. Regis Carporation-Newsprint 65-16-1 0 295226 95 625 46 2% 818 1568 1966 431414286,
309 Harris County, M.U.D. 50 65-16-2 0 295226 95 3% 47 4 — ~— - 1979 0.
2344  Harris County, M.U.D, 50 .- 65-162 0 295229 95 %8 - 47 4 252 273 1953 0.
1151  St. Regis Paper Co.-Southlard Division 65~ 87 5 295237 95 629 47 8 238 330 1965 0.
s 2920  Harris County, M.U.D., 50 65- 880 295238 95 %3 47 8 200 500 1977 45196000.
2281 St. Clair, George N. 65- 870 2953 9 95 636 5 4 — 232 1970 .
3003  Exxon Coapany, U.S.A. 65- 880 295316 95 339 50 4 - - 190 0.
2252 Crosby M.U.D. 65~ 880 295319 9 359 47 6 — 20 1955 5425600,
3565  Crosby M.U.D. 65- 88 0 295319 95 359 46 10 400 500 1980 26425600,
207 Crosby I.8.D. - 65880 295350 9 359 49 4 38 368 1974 0.
172 Harris County, M,U.D. 19 65~ §-815 2954 2 95 454 35 20 810 1455 1973 %:365000.
TOTAL " 1559776057.

V44
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Iﬁ the site area, the Upper Aquifer extends from the ground surface to a

max imum depth of 55 feet (Elevation -40 feet). The San Jacinto River Valley,
wqich contains the Upper Aquifer, is approximately 2.5 miles wide in the site
vﬂcinity. The alluvial deposits consist primarily of fine to medium sands;
however, discontinuous silt and clay layers are also present. Because of these
discontinuous silt and clay layers, the Upper Aquifer, which is generally
unconfined, may have localized areas where confined conditions exists.
Ggoundwater levels in the Upper Aquifer in the site area are generally at/or
near the ground surface with elevations ranging from approximately 7 to

14 feet. In several areas, the groundwater level coincides with the water
level in the numerous ponds, pits and marshes in the areas. Based on water

levels recorded in monitoring wells at the site during 1983 and 1984, the

groundwater }evel is relatively constant with fluctuations of only a few feet.
| ' L

Tde hydraulic gra&ient in the Upper Aquifer in the site area is relatively
fiat, on the order of 0.001 feet/feet to the north and southwest. Locally, the
gradient will be higher over short distances, particularly when there are
aérupt changes in the elevation of the ground surface, such as the sand pits,
hillsides and creeks. The largest hydraulic gradient observed is between the

main pit and the slough to the north, which is on the order of 0.06 feet/feet.

The Lower Aquifer is under artesian conditions with a piezometric surface at
anroximately Elevation ~67 feet. This level is approximately ‘81 feet below
the ground surface and 46 feet above the top of the Lower Aquifer. Based on
the thickness of the ciay separating the two aquifers and the large difference
in water levels, it apﬁears that the two aquifers are hydraulically separated.
The gradient appears to be on the order of 0.001 feet/feet toward the south,

|
Béneath the site, the remainder of the Chicot aquifer is about 400 feet thick,
extending to approximately Elevation -500 feet and displays an average
tFansmissivity of about 3,300 ft2/day (Jorgensen, 1975). The piezometric
shrface of the confined unit near the base of the aquifer beneath the site was

about 100 feet below mean sea level in 1975 (see Plate E2).
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The Evangeline aquifer is about 1,500 feet thick beneath the site, with a

thnsmissivity of about 8,000 ftz/day. The piezometrig/;g;ﬁa eath the

silte area was about Elevation =250 feet in 197Z:£iif:f3jii/f3).

Piezometrlc levels in the deep confined aquifers beneath the site declined
about 150 feet in the Chicot and 250 feet in the Evangeline between 1890 and
1970 (Jorgensen, 1975).

3.5 SURFACE WATER

The French Limited site experiences approximately 50 inches of rain per year,
with the greatest seasonal rainfall occurring during the summer months,
Precipitation only sligptly exceeds evaporation.

L l

) =

The general surface water flow pattern in the area is southwest toward the

Sap Jacinto River. The drainage of the site and adjacent areas is poor and

generally dominated by man-made features such as roads, ditches, culverts,

berms, pits, and garbage dumps or fill areas. The main waste pit and the east .7

——— ~
p1t (see Figure 3-8) are bermed with no regularly flowing outletf/ The main *3 ShOVJ

//,/~waste pit, however, does have an overflow which d1scharges dlrectlyalntO*thé’— Diags~—

\\\hhgzsh1ng hole under U.S. Highw y_BO.—/;;e overflow was installed to prevent

2/’

PR e

overtopping of the berms around the pit during heavy rains, and only flows
under those conditions.
'l
The fishing hole beneath the U.S. Highway 90 bridge drains northward and then
to/ the west along the north side of U.S. Highway 90. Flow passes through a
series of marshes and culverts, just north of U.S. Highway 90, eventually
re?ching the San Jacinto River some 6,000 feet to the west. The marsh area
ea?t of the French Limited main pit is also in this drainage area. Much of the
Sikes Disposal Pits site also drains into this same watershed. » /Jjo“k/b4
] f'(-“ ;Ié.:!o j/ /J
The abandoned sand pit south of the site drains into a channel Whlch enters /,f7~5ﬁ0vﬁd

_——M
Rickett Lake some 4,800 feet to the southwest. Q\}ckett Lake is shown in

Flgure 3-2..~The creek is the main natural drainageway for the area and likely

Lnfluences the near-surface groundwater flow pattern.
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The San Jacinto River south of the Lake Houston Dam is under the tidal
influences from Galveston Bay. This reach of the river is designated for
contact and noncontact water—oriented recreation, as well as the propagation of
fish and wildlife. This reach is not used as a domestic water supply (Texas

Surface Water Quality Standards, amended 1981).

The flood of May 22-24, 1983 afforded the opportunity to view the site during
'flooding conditions. Figure 3-9 shows the flow patterns observed the afternoon

of May 23 and morning of May 24. The flood peaked the evening of May 23 and ”&,, +f
. : T e : ’“f::*,gtu )<
was approximately 2 feet above the berm (16 feet above'msl) syrrounding the t,frfcf'

main waste pit at that time. The lbO-y

elevation in the French
Limited site vicinity is 28 ;;heet above msl.
In addition to the May 1983 event the site has flooded in 1969, 1973, and 1979.
The Potentiai for waste and contaminated surface water transport during flood
évenis is great. During and shortly after the active years of this site's
foperation, the contaminant migration caused by flooding was likely greater due

i 'to higher suspended solids, more liquid wastes, large amounts of floating
sludges and higher waste concentrations in the main waste pit waters. Past
flood events have regularly flooded the residences in the Riverdale
Subdivision. At this time, the subdivision does not appear to be immediately
downstream of the French Limited site, but area residents report that after
several of the past floods sludges were transported into the subdivision and
remained when the flood waters receded. During the May 1983 fload, small
quantities of the floating oily residue were transported southward across Gulf

Pump Road.

3.6 AREA LAND USE/POPULATION

The French Limited site is approximately one mile south of Crosby, Texas and
one-half mile east of Barrett, Texas. The combined population of the
Crosby/Barrett area is approximately 5,250 based on the 1980 census. The two
towns serve as small communities to the greater Houston area, with many of the

inhabitants working for the industries around the Houston Ship Channel.

The Crosby/Barrett area is primarily residential with some commercial

businesses and some sand mining operations along the San Jacinto River and its

kY
1
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l

tri?utaries. Some farming also occurs in the outlying areas. Approximately
twp:miles west of the site, on the western bank of the San Jacinto River,

Sé.'Regis operates a pulp/paper mill,

The area around the French Limited site is primarily undeveloped, densely
wooded land with large intermittent swampy areas. The area contains many
abandoned sand pits which are frequented by area sport fishermen. Southwest of
the site is the Riverdale Subdivision (see Figure 3-1) with a residential
population of less than a hundred people. Adjacent to the subdivision is an
acﬁ%ve pipe storage yard, on land that was a landfill operated by Harris

County in the late 1960's. Gulf Pump Road which borders the site on the south

shb*s-evidence of illegal garbage dumping along the roadside ditches,
N

1 -

Approximately one mile west of the site along the San Jacinto River and

one=half mile north of the site along Jackson Bayou are numerous active sand

mining operations,
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4.0 FIELD ACTIVITIES
4.1 SOIL BORINGS

4.1.1 Selection of Borings and Well Locations

This section presents data for borings and wells installed during three field
investigations, During the investigations, twelve soil borings (borings with
isoil sampling) were drilled and twenty groundwater monitoring wells were
!installed. The borings ranged in depth from 20 to 155 feet. Two privately
bwned wells- and two wells installed by TDWR were also included in the
monitoring program. The location of the borings and wells are presented in

Table 4-1, on Figure 4-1 and on Plate B-1.

"4,1,2 Drilling and Soil Sampling Methods

w.
The borings were drilled utilizing truck 'and swamp buggy-mounted rotary wash

drilling equipment using water obtained from a Harris County MUD50 fire
hydrant. Small amounts of drilling fluid additives (non-organic bentonite
dgrivatives) were used in boring B0O02/GW02, B003/GW03, BOOS5/GWO5 and GW12
.through GW25 to prevent the borings from collapsing.

|
[Borings BOOl through BOl2 were logged during the drilling operations, and
samples of the subsurface soils were obtained for visual classification and
laboratory testing. Soil samples were taken at 5~foot intervals to a depth of
100 feet and at 10-foot intervals thereafter. In boring GW12, samples were
taken at 10-foot intervals for the depth of the boring. Soil samples were
obtained using a Shelby Tube sampler and various split spoon samplers. The
samplers and sampling methods are described on Plate B5 in Appendix B. Wells
lGWll, and GW13 through GW22 were logged from cuttings and drilling rates
iattained during the drilling process.

!Soils were classified in accordance with the Unified Soil Classification System
presented on Plate B5. A graphical representation of the subsurface strata

'encountered in each boring is presented on the Log of Borings in Appendix B.

To aid in identifying contaminated soil samples, a photoionization detection

(PID) meter was used during the drilling of BOOl through BOll. The meter

Y
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Table 4-1., Boring/Well Location and Site Selection Rationale
|
Boring/Well
Number Location/Rationale
April 1983
f
BO01/GWO1 Background shallow boring/well upgradient (east) of
French Limited.
 BO02/GW02 Deep boring/well south of Gulf Pump Road, downgradient
\ - of French Limited.
BO03/GWO03 Shallow boring/well south of Gulf Pump Road, down-
l gradient of French Limited, east of GWO02. T dq”f+ kei
jo .
o . . o e
| BOO4/GWO4 Shallow boring/well potentially downgradient from <& d \fflar~
i : French Limited. . e
:1“.’,.4.
I BOO5/GWO5 Shallow boring/well north of U. ighway 90, northwest ;”Tf<
. . . . FZ Y
of French Limited, potent1a&32>downgradxent. i o Y
BO06/GWO 6 Deep boring/well adjacent to existing EPA well (GWO08)
southeast of main lagoon.
BOO7 ézzallow borings to clay stratum along southern French
BOO8 Limited boundary to define soil characteristics along
BOO9 potential slurry wall alignment.
BOl1O " Shallow borings to clay stratum along eastern boundary
BOl1 to define soils along potential slurry wall aligmment.
GWO7 Shallow well adjacent to deep well GW02, forming a
piezometer cluster potentially downgradient of French
Limited and upgradient of Riverdale Subdivision.
FWOS Existing TDWR well southeast of main lagoon.
GWO9 Existing TDWR well southwest of main lagoon.
GW10 Groundwater sample from shallow residence well in
| southern half of Riverdale.
1
GWll

Groundwater sample from sha{%zr residence well in
northern half of Riverdale. LS eu el dopg W

o.r)peqr o b{ '~ ‘\‘/f/‘<’~ E\'V{fdmlno S\v‘!o
diviziond
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Table 4~1. Boring/Well Location and Site Selection Rationale
! (Continued, Page 2 of 3)
|

Bor ing/Well ,
Number Location/Rationale

November 1983

BO12/GW12 Deep boring/well north of U.S. Highway 90 and the main
lagoon.
\ GW13 ) Shallow well dgugggggignxzof French Limited site
forming a piezometer cluster with GW12.
l GW1l4 Shallow well north-of U.SHighway 90 and main lagoon,
potentially downgradient.
' GW15 Shallow well noftt. ‘;ZSF\gighway 90 and main lagoon,
potentially-downgradient: - .
GW16 Shallow well north of U.S. Highway 90 and main lagoon,
potenti y downgrad iént.
GW17 Shallow well south of U.S. Highway 90 and west of

main lagoon.

GW18 Shallow well in northern section of Riverdale
Subdivision to check for local cone of depression.

GWl19 Shallow well east of Riverdale Subdivision and south
of Gulf Pump Road. : -
I GW20 Shallow well south of Gulf Pump Road, downgradient of
main lagoon.
GW21 Shallow well south of Gulf Pump Road, downgradient of
main lagoon,
' GW22 Shallow well south of Gulf Pump Road, downgradient of
main pit,
LG-1 thru ’ augeysweyeinstalled to measure water levels in
LG-6 six ponds on the site. -
o — l

“5 i




FRENCH84-5.3/0613VTB4~1.3

, 35
! |
| !
E

Table 4-1. Boring/Well Location and Site Selection Rationale
(Continued, Page 3 of 3)

Boring/Well \
Number . Location/Rationale

April 1984
G%iS Shallow well at southwest corner of landfill..
GW24 _ Shallow well south of landfill. .
GW25 Deep well south of main pit replacing GWOS6.

Note: BO -- indicates soil boring with soil sampling.
GW -- indicates groundwater monitoring well.
BO/GW -- indicates soil boring converted to monitoring well.
LG -—- indicates staff gauge in ponds.
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detects volatized organics and is sensitive to less than one-half part per
I
million (ppm). The meter was used in place of the pH and specific conductance

tests or1g1na11y proposed in the Work Plan. The PID readings are presented in

e e } {,/ (’—\"
Appendlx B on the Log of Borings,.- Contamlnated soxls showed “high re. readlngs, T ;;P[

"

[T e e

however, not all readings—were indicative of contam1nat1on /Based on visual
\¥

gbservatxons, odors, and PID readings contaminated soil samples were found only

in borings immediately around the the main waste pit and in boring BOll

approximately 100 feet to the southeast of the main waste pit.

Borehole geophysical logs were run on borings BOOl through BOll, excluding BOO5
and BO10, when the borings were completed to their full depth. The boring was
%hen either converted to a groundwater monitoring well, as described in
Section 4.2, or sealed to the ground surface with a cement/bentonite grout.
éoil cuttings from the borings were placed in containers, and dumped into the

main waste pit so as to prevent possible surface contamination outside the

immediate site area.

4.1.3 Borehole Geophysical Logging

The purpose of the geophysical logging was to provide a continuous profile of
the subsurface strata, to complement the soil boring logs and to identify
pPssible thin sand and clay lenses that might be missed during the drilling
operations. Logging was done using Logmaster equipment. A brief description

of each type of log and its interpretation is presented in the following

paragraphs. ) -

Airesistivity and self-potential log was run in the 4—inch diameter borings
prior to reaming or grouting the boring. Boring BOO5 and BOl0 were not logged
because they were inaccessible to the equipment. Boring BO03/GW03 was logged
using a natural gamma and a gamma-gamma density probe after the well was
installed. To aid in the interpretation of the logs the soil log is presented
on the left side of each plate.
|
The logs showed occasional thin sand lenses in the deeper clay layers particu-
lérly in borings B0O02/GW02 and BO06/GW06. It should also be noted that in }¥>
boring BO08 and BO09 (near the main waste pit) the QEEEE? Point Resistance \

the sands is_lower than would be expected. This is possibly caused by the

presence of inorganic contaminants, or ionizable inorganic compounds.
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‘Single Point Resistance~-Single Point Resistence is a measure of the ability of

a soil formation to conduct electric current through fluid-saturated pore

spaces (resistivity is the inverse of conductivity). At a given temperature,

the resistivity of a formation is a function of the geometry of interconnected

pore spaces, the percentage of fluid saturation, and ion concentration of the

‘pore fluid. Clay~dominated formations have low resistivities because pore

waters are subject to desorption of exchangeable ions from clay minerals.

These ions increase the conductivity of the pore water and thereby reduce the
resistivity of the formation. Sand dominated formations generally have high
resistivities in cases where (1) the sand is "clean" (i.e., essentially free of
clay); (2) the pore fluid is "fresh" (i.e., low salinity), and (3) the porosity
is low. The magnitudes of resistivities for sand formations are greatly
reduéed by the introduction of even a small fraction of clay (less than one
percent of the total volume). Increasing either the porosity or the salinity

of the pore water also lowers the formation-resistivity.

Self-Potential--~The borehole self-potential log i1s a measure of natural direct

current (DC) voltages that are generated within the borehole. Electrochemical
potentials are produced when there is a difference in ionic concentration
between the borehole fluid and the formation water. 1In a permeable formation,
a potential forms where the borehole fluid and formation water come in contact.
The differences in ion mobilities within the two solutions cause an electrical
charge imbalance at the contact, and this imbalance produces a potential that
is known as the liquid junction potential. 1In addition, a potential is formed
across a clay-sand boundary. The clay acts as a selective membrane, rejecting
anions but allowing cations to diffuse. The resulting charge imbalance at the
boundary is known as the membrane potential. These two potentials are
additive. When the borehole fluid is less saline than the formation water, a
negative potential is measured opposite a porous sand or gravel bed. A
positive potential can result when the borehole fluid is more saline than the
formation water. Potentials measured opposite clays serve as a baseline for

self-potential deflections.

Natural Gamma--This log measures the natural radioactivity of the formations

encountered in the borehole. Gamma radiation occurs in the high energy range

of the electromagnetic spectrum. Nearly all gamma radiation is emitted from

P s aary o
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the unstable isotope potassium 40 which tends to concentrate in clay minerals.
Interpretation of gamma intensity in terms of clay content is qualitative; a
high gamma intensity (counts per second) indicates high clay content (clay-rich
soil), and low gamma intensity indicates low clay content (suggesting a sandy
soil).

Aamma-Gamma Density--The gamma-gamma density logging utilizes a probe

Jontaining an element of 125 m/c of Cesium 137 at the béttom of the probe and
sodium iodide crystal detectors 8.125 inches above the source. Sands adsorbs
more energy than clays and therefore show a lower radiation count. On the
E-logs graph, the plot was reversed so as to have the same direction as the

natural gamma readings (see Plate B-1l, Appendix B).

4.1.4 Physical Soil Analysis

Soil samples from the borings were taken to HLA's Houston laboratory for
selected testing and storage. Laboratory tests were performed in order to
evaluate the physical properties of the site soils for use in contaminant
]

transport modeling and analysis as well as for correlation with field tests.

The tests performed and the standards used are presented in Table 4-2.

The test results are also presented on the boring logs and in Appendix C as
described on Plate Cl. Particle size analyses are presented on Plates C2
through Cl12. The grain size distribution range for the clean sands and silty
sands/sandy silts are presented on Plates C2 and C3, respectiveiy. The "percent
passing the No. 200 sieve (silt fraction) is also presented on the boring
Ing.

!
T$e Atterberg Limits (Liquid Limit and Plasticity Index) are presented on
P?asticity Charts, Plates Cl3 through Cl5, as well as on the boring logs.
SLecific gravity and laboratory permeability results are presented on the
boring logs. The results of the laboratory tests for each Formation are
summarized on Tables 4-3, 4-4 and 4-5.
Tables 4~3 through 4-5 presents the laboratory data on the alluvium. The
alluvium consists of clean sands, silty sands, sandy silts and clays. The

sands are medium dense; their moisture contents vary between 11 and 19 percent




Table 4-2. Physical Tests and Standards

FRENCH84~-S.3/061 2VTB4-2.1

Test Stand ard
Moisture Content/Dry Density ASfﬁ* D-2216
Particie Size Analysis ASTM D-422
Specific Gravity ASTM D-8%
Liquid Limit ASTM D-423
Plastic Limit ASTM D-424

Falling Head‘Permeability

Corps of Engineers

EM-1110-2-1906

* American Society of Testing and Materials.

40
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Table 4-3.

H

Physical Tests on Clean Sands (SP or SP-SM)

FRENCH84-S.3/0613HTB4~3.1

Particle Size Analysis

Soil Moisture Dry (percent finer) Specific

Boring Number Elevation Classification Content Density K Gravity
(ft. msl) (%) (1b/cf) #10 #40 #100 #200 (cm/sec) (g/cc)

BO03/GW03 5.2 SP - - 98 73 8 5 - 2.65
B0O03/GW03 0.2 SP - - — == == - 4.,0xl10"3 -
B0O03/GW03 -9.8 SP - - 88 49 6 3 - --
BOO 5/GW0 5 9.6 SP-SM 19.1 116 99 76 21 9 1.7x1073 -
B005/GWOS5 -5.4 SP - - 9% 63 6 2 - -
 BOO7 3.0 SP - - -~ == -= --  8.0x103 --
BOO7 -2.0 SP - _— 88 46 6 4 -- 2.65
BOO7 -12.0 SP - - 91 65 -- --
BO11 1.1 SP - - 93 50 5 4 -- --
LOW 19.1 116 88 46 5 2 1.7x1073 2.65
HIGH 19.1 116 99 76 21 9  8.0x1073 2.65

|84
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Table 4-4. Physical Tests on Silty Sands (SM) and Sandy Silts (ML)

Atterberg Particle Size Analysis

Soil Moisture Dry Limits (percent finer) Specific
Boring Number Elevation Classification Content Density K Gravity
} (ft. msl) (%) (1b/cf) LL PL #10 #40 #100 #200 (cm/sec) (g/cc)
B0O01/GW02 29.3 SM 11.7 97 -- -— 100 100 99 47 - -
B002/GW02 4.6 SM - - - - 100 99 78 46 - -
BO02/GW02 ~30.4 ML, - -— - - 100 100 92 51 - 2.66
B002/GW02 -35.4 ML - - -~ -- 100 100 78 . 37 1.2x1076 --
BO03/GW03 -19.8 ML 15.3 112 - - - - - - - -
BO03/GW03 ~24.8 ML 19.0 101 - - -~ - - - - --
B0O03/GW03 -34.8 ML 17.0 109 - - - - - - - -
B0O04 /GW04 -16.2 ML - - - - 100 100 100 96 - -
BOO 6/GW06 -29.1 ML -- - -— - 100 100 96 59 2.7x103 --
B0O06/GW06 ~79.1 ML - - - - 100 100 100 87 - -
BOO6/GWO6 -129.1 SM - - - - 100 98 42 15 - 2.67
B0OO8 7.9 SM . - - - - 100 77 33 20 - 2.66
BO0O 8 -17.9 ML - - - - 100 100 97 70 - 2.65
B0O09 7.1 SM - - - - 89 58 37 34 - —_—
B0OO9 2.9 SM - - - - 100 100 66 24 - 2.59
B0OQO9 =-22.1 SM - - - - 100 99 62 12 - -
BO10O 2.1 ML - ~— Non-Plastic 100 100 89 65 - -
BO1O -7.9 SM - - - - 100 99 57 19 2.2x1075 --
LOW 11.7 97 - - 89 77 33 12 1.2x1076 2.59
HIGH : 19.0 112 - - 100 100 100 96 2.7x1073 2.67
AVERAGE 15.8 105 - == - -~ - - - —

[A)
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Table 4-5.  Physical Tests on Clays (CH and CL)

Atterberg Particle Size Analysis

i Soil Moisture Dry Limits (percent finer) Permeability Specific
Boring Number Elevation Classification Content Density : K Gravity
(ft. msl) (%) (1b/cf) LL PL #10 #40 #1000 #200 (cm/sec) (g/ce)
B0O02/GW02 -5.40 CL 14.5 114 35 17 - - - - - -
B002/GW02 -15.40 CH 24.1 96 69 32 - - - - - -
B0O02/GW02 -25.4 CH 19.2 107 _— - - _— - - - -
B002/GW02 -40.4 CH 21.6 98 56 27 s - -
B002/GW02 ~45.4 CH 22.9 96 _— - - - - _— - -
BO03/GW03 -39.8 CH 26.7 92 — - - - - - - -—
BOO4/GWO4 3.8 CH 18.1 108 -_— - - - - - —_— -
BO04 /GWO4 -6.2 CH 14.8 112 -~ = - _— - - _— _—
BO04 /G004 -11.2 CL 16.8 111 33 17 - - ~~  -—  3.5x1076 -
BOO5/GWOS -15.4 CL 16.3 104 - - 100 100 97.2 72.6 9.6x107 -
B0O06/GW06 -10.9 CH ~20.1 97 _— - _— _ — _— - -
BO06/GW06 5.9 CH 21.3 100 -— - - - -_— - - -
BO06/GW06 ~-14,1 CH 34.9 91 — - - - - _— - -
BO0 6/GW06 -34.1 CH 27.9 94 55 24 - - - - - -
BO06/GWO6 44,1 CH 31.3 89 _— - - _— - - — -
BO0 6/GW06 -59.1 CH 23.0 101 56 24 - - - - —_— -
BO06/GW06 -69.1 CH 23.2 99 -— - -— - _ - — -
BO0 6/GW06 -89.1 CL 30.2 91 48 20 - - - - - -—
BOO7 -17.0 CL 19.3 106 S — - - - - - -—
BOO 7 -27.0 CL 18.8 106 -_— - 100 100 94.9 57.2 6.6x1077 -~
BOO7 -32.0 CH 33.2 86 76 25 - - - - —— -
BOOS8 -27.1 CL © 17,5 117 29 19 - - --  -- 7.0x1078 -~
BOO9 15.9 CL 23.7 90 46 19 - - - - - -
BOOY -42.1 CL 32.2 92 42 20 1 - @ -- -- --  2.5x1077 -
BO10 -17.9 CH 30.6 90 65 22 - - - - - —
]

LOW 14.5 86 29 17- 100 100  94.9 72.6 7.0x1078 -
HIGH 34.9 117 76 32 100 100 97.2 57.2 9.6x107 -
AVERAGE 24.7 101.5 52.5 24.5 —- - - . —_— _—

£y
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and their dry density between 97 and 116 pounds per cubic foot (pcf). The
sands are generally fine to medium grained and remolded permeability tests show
vertical permeabilities on the order of 1073 cm/sec. The alluvial clays

are stiff to very stiff and have moisture contents that varied from 14 to

35 percent. The dry densities ranged from 90 to 114 pcf. The measured
vertical permeability of clay ranged from 1074 to 1076 cm/sec.

The Beaumount clays are very stiff to hard with moisture contents between 17

(Tne clays are
and 33 percent, : and dry densities between 89 and 107 percent. (The clays are

i e e e

——Highly plastic with measured vertical 1aboratory permeabilities on the order of

107 7 cm/sec.’ —
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' The Lower Aquifer at a depth of approxlmately 125 feet consists ofra very

dense, fine-grained silty sand. Permeab111t1es in this layer are estimated to

be on the order of 10~3 cm/sec.

4.1.5 Assessment

Based on the exploration borings, geophysical logs and physical soil tests, the
subsurface soils are interpreted as follows. Within the site area and depth of
interest to the project, there are two types of soil deposits; the relatively
permeable San Jacinto River alluvium and the underlying relatively impermeable
Pleistocene deposits. The vertical and lateral extent of the alluvium in the
site is shown on the subsurface profile presented on Figures 4-2 and 4-3 (also

see Plates B-3 and B—-4). The location of these profiles is shown on Figure &4—4
(slso see Plate Bl).

The meandering San Jacinto River eroded the underlying Pleistocene clay soils
to depths of 20 to 55 feet in the site area. During the erosion process, the

river is also filling the eroded valley with point bar, channel and overbank

deposits.

As a result of this depositional enviromment, the alluvium may be characterized
as follows:
1. The alluvium consists predominantly of sand, with some silt and clay

layers which have been deposited during different stages of flow from

. San Jacinto River;
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2.  The alluvium is relatively permeable and should be considered
continuous throughout the river valley; however, layers of lower
permeable silts and clays also exist in the deposit;

3. The contact between the alluvium and the underlying Beaumont Formation
is irregular because of the meandering of the San Jacinto River; and

4. The measured vertical permeability in the alluvial sands is on the

order of 1073 cm/sec. Typically, the horizontal permeability is

< s A e e o,
D ——

much larger than the vert1ca1 permeability in alluvial deposxt ‘\\

/,hor1zonta1 permeab111ty in the alluvial sands is estimated to be on

_ the order of 102 cm/sec. BIRS

N S SO ey S

The allQVial deposits are underlain by Pleistocene sediments to great depths.

‘The Beaumont Formation is the first Pleistocene deposit underlying the alluvium
and it is predominantly clay with some discontinuous silt and sand layers. The
clays are generally highly plastic with a stiff to very stiff consistency. The

clays have a blocky secondary structure with occasional slickensides.

Sand and silt layers in the clay are typically less than a few feet thick.
Borings BO0O6, BOl12 and GW25 were drilled in the site area to the first
significant sand layer in the Pleistocene clays. In boring BO06, a very dense
sand layer was encountered at a depth of 127 feet that extended to

approx%EngLy 155 feet (bottom of boring). The sand is fine grained with some

silt. rmeabilities are estimated to be on thé order SET03Em cm/§€t‘*-~5

e

C) wrer< “Fras @ mPes ave
PV +
Based on visual observation, odor and organic vapor readings with a

photoionization detector (PID) contaminated soils samples from the borings were
observed only in the upper 25 feet and only in borings around the perimeter of
the main waste lagoon including boring BOll to the southeast. Positive PID
readings were anoted at BO06, BO08, BO09, BOll and GW25. No soil contamination

was physically observed in the remaining borings.

4.2 GROUNDWATER MONITORING WELLS

4.2.1 1Installation and Development

Select borings were converted to groundwater monitoring wells by reaming with
either a 4-inch or an 8-inch diameter bit to the desired depth. Immediately

after reaming, a 2-inch or 4-inch diameter, threaded, flush-joint PVC casing

et at e P TR LS e O SR ye T ey
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was set in the boring. The bottom portion of the casing was screened and set
so as to penetrate the bottom of the pervious sand stratum. The screened
portion was machine slotted at 0.02-inch widths and was wrapped in geotextile

filter fabric (Fibertex, grade 150).

After setting the casing to the desired depth, the boring was flushed of
drilliﬁg‘fluids by pumping clean water down through the casing and out through
the screen and a spring-loaded check valve at the bottom of the casing.
Flushing continued until the return flow of water was free of significant
quantities of drilling mud additives or natural mud. For shallow wells, 300 to
500 gallons of clean water was typically used while 600 to 800 gallons were
used on the deeper wells.

' -

After flushing, the annulus of the screenea casing was backfilled with a
medium to coarse sand. After the sand baéﬁfill was placed, the remaining
portion of the annulus was filled with a cement/bentonite slurry. On shallow
weIls; the slurry:was poured from the ground surface while on the deep wells it
was pump?d througﬁ a tremie pipe. Vented plastic caps were placed on the PVC
casing, and locking 5-foot long metal protector casings were set around the
wellsj The protective casings were then concreted in place. Details of the
well construction are presented on Table 4-6, on the Boring Logs, and on the

SBubsurface Profiles in Appendix B.

The wells were developed by removing approximately 3 to 11 timés the volume of
water in the casing. As a minimum, the wells were purged until the water
clarity significantly improved. The amount of water in each well is presented
in Table 4-6. As an additional aid in evaluating the well's development, the
conductivity of the evacuated water was measured in the wells installed in
April 1983. These conductivity readings remained relatively constant during

the development,

Most of the wells were developed by evacuating the water from the well using
either a 20 cfm or a 175 cfm air compressor. A 3/4-inch air hose lowered to
the bottom of the well maintained approximately 85 to 100 psi during

development. The water obtained from wells GWOl through GWO7 was discharged

into barrels by using an inverted U-shaped diverter placed over the top of the

~-- L N e . . . =
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Table 4-6. Well Construction Details

-

Ground Top of Bottom of Top of Bottom of Water Level Volume of Amount of [Est. Water

!} Well Sur face Aquifer Aquifer Screen Screen on 12/07/83 Water Water Lost in
Number Elevation Elevation Elevation Elevation Elevation Elevation, 1in Casing Purged Prilling

(ft.) (fe.) (£t.) (ft.) (ft.)  (fr.) (gallons) (gallons) (gallons)

GWO1 37.8 37.8 -5.2 22.8 -7.2 21.9 19 150 15

GW02 17.6 -29.9 - -37.9 -20.4 -40.4 4.2 29 115 10

ssoof o GWO3 13.2 12.2 -12.8 6.2 -13.8 8.7 15 200+ 20-25
T e GHO4 16.8 -15.2 ~19.7 7.8 ~22.2 11.3 22 130 - 15-20
Kt GWO5 12.6 11.1 -8.9 7.6 -12.4 9.5 15 45 5-10
@éﬁéé;" GW06 13.9 -112.6 -- ~113.1 -128.1 -66.6 40 550 20-25

GWo7 17.5 4.5 3.5 -6.5 12.0 12 100 0

GW12 11.5 -- ~120.4 -140.5 -65.6 49 - --

GW13 11.6 .6 -9.4 7.6 -12.4 9.6 4 - -=

GWI4R 7.9 0 - 4.4 -15.6 8.7 4 - -

GWl5 13.8 13.8 -10.2 10.8 9.2 9.4 3 -- -=

GW16 12.5 12.5 - 9.0 -11.0 9.2 4 -- --

R GW17 16.2 16.2 - 13.2 -6.8 10.6 3 - -
- GW18 13.5 13.5 -- 10.0 -10.0 11.5 4 -- -
GWl9 14.6 11.6 - 11.1 -8.9 11.2 4 - --

GW20 8.8 1.8 -- 5.8 -14.2 9.4 4 - --

GW21 12.1 -1.9 - 10.9 -9.1 9.8 3 -- -

GW22 13.2 1.2 -- 9.7 -10.3 9.6 4 -- --

GW23 10.7 -1.3 -- -2.3 -7.3 7.8 2.5 -- --

GW24 7.7 -9.8 - -10.3 -15.3 7.1 3.5 ~-- -=

GW25 16.0 -127.0 0 -134.0 -- ~- - --

- -129.

Note: All elevations are relative to Mean Sea Level (1963 Datum). -

0§
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cas%ng. The volume removed was recorded and then placed in the main lagoon to
pre¢ent contamination of the area around the well. Wells GWOS5, GW12, GWI14R,

GW23, GW24 and GW25 were developed by bailing.

4.2.2 Monitor Well Tests

Slug tests were performed on wells GWOl through GW0O7 in order to evaluate the
hydraulic conductivity (coefficient of permeability) of the screened aquifer.
The "slug" consisted of a sand-filled water-tight section of 2-inch diameter
PVC casing approximately 5 feet long.

i
The slug was quickly lowered into the well, causing a rise in water level equal
to the displaced volume of water. The water level immediately began dropping
and was allowed to stabilize. With rapid removal of the slug, the water level
was suddenly lowered and recharge began. During the test, water levelhversu§
time measurements were taken using a pressure transducer placed approximately
10 feet below the water surface. The pressdre transducer was sensitive to
1 millivolt, which corresponds to a 0.06 foot change in water level. Readings
were taken manually as well as with a strip-chart recorder that provided a
continuous graéh of the transducer readout with time. To better substantiate

the results, the water level change with time for both the sudden addition and

ranéval of the slug was recorded,

A géaphical plot of the slug test data is presented in Appendix D.

Slug test data for fully or partially-penetrating wells in unconfined aquifers
(wells GWOl, GWO3, GWO5 and GWO7) were reduced using the procedure developed by
Bouwer and Rice (1976). Data for wells GW02, GW04 and GW06 were reduced using
proéedures for confined aquifers developed by Cooper, Bredehoeft and Papdopulos
(1967). The calculated permeability of the screened aquifers is presented in

Table 4~7 and in Appendix D.

4.2.3 Staff Gauges

During the December 1983 field investigation, staff gauges were constructed and
set'in the various bodies of water in the site area. The gauge locations are
shown on Figure 4-5, Groundwater Contours 12-7-83, The water level readings
for the monitoring period are presented on Table 4-8. Water levels on May 17,

~

1984 are shown on Figure 4-6.

-’
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Table 4-7. Permeabilities from Slug Test
Unified Soil Coefficient of

Well Classification Permeability, K
Number - System (cm/sec)
.GWO1 SM 3.7 x 1073
@02 ML 8.7 x 1074
GWO3 SP 3.8 x 1073
GWO4 ML 7.9 x 1074
GWO 5 SP-SM 1.3 x 1073
GWO6 SM 3.6 x 1074
GWO7 SM 2.3 x 1073

-
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_ Table 4-8. Lake Gauge Elevations -

Gauge 11/30/83  °12/05/83  12/07/83  12/19/83 2/17/84  2/19/84  3/01/84  5/17/84
‘16-1 13.35 13.54 13.56 - - -- 13.32 12.90
LG-2 10.13 10.23 10.24 -- 10.40 10.29 10.26 9.80
LG-3 12.84 *.12.93 12.90 12.98 13.32 13.31 13.31 12.67
LG4 9.17 9.29 9.27 - - - -- -
LG-5 8.53 9.17 8.69 8.69 8.21 - - . --
LG-6 11.43 11.53 11.51% - 11.50 11.50 11.50 <10.77

29
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4.2.4 Groundwater Measurements )
|Groundwater measurements were taken in the monitoring wells over a one-year l
lperiod (between April 1983 and May 1984). A complete listing of all the dates l

and water levels is presented in Table 4-9. 'Hydrographs of the monitor wells

are presented on Figures 4-7 through 4-11 and in Appendix E.

L. . . . p o\
There are sixteen wells screened in the alluvial sediments and five wells ,—\\\Q?.°7q
f . . . fts
i(GWOl, GW02, GWO04, GW06 and GW12) screened in the Pleistocene deposits, two of \ w7 4
g
which (GWO6 and GW12) are deep wells screened in the first significant sand SﬁtJQOT
[

:layer below the alluvium (well GW25 was drilled in May 1984 to replace GW06).
Over the 13-month monitoring period, the maximum and minimum recorded
%roundwater fluctuation in the wells screened in the alluvium was 3.51 feet and
0.49 féet, respectively. The wells in the upper.Pleistocene deposits had ™’
fluctuations between 0.91 feet in well GWOl to 3.73 feet in well GWO4. The two
Heep wells, GWO6 and GW12, had fluctuations of 2.45 feet and 0.97 feet,
respectively., The water level fluctuations were compared between wells as an
Tid in détermining if there are confined layers in the alluvium and if the silt
a

nd sand :layers in the Pleistocene Formations are hydraulically isolated from

he alluvium,

Two of the wells (GWl4 and GW20) are located in marshes and when there was
l

Ftanding water in the marshes, the water level in the wells corresponded

%pproximately to the surface water level.

t

] .
4.2.5 Assessment

The groundwater system in the French Limited site area is assessed as follows.
The site ks underlain by permeable river alluvium that extends to maximum
éepths of:approximately 55 feet. This alluvium comprises the Upper Aquifer
%hich is generally an unconfined system throughout the site area. Groundwater
ievels in the Upper Aquifer are generally near the ground surface. Groundwater
élow in the Upper Aquifer is confined to the alluvium by the relatively

~
impermeable Pleistocene clay deposits which underlie the alluvium and form the ___ 2

. » - - —‘--- -——_‘.‘—'—_—‘-—.———.——-_- =
east valley wall. The Pleistocene deposits thhl’/I;S feet Jof the ground 7\
surface (maximum depth explored for this investigation) form an Aquitard which
restricts downward groundwater migration from the alluvium. The Pleistocene

deposits generally-consist of low permeability clays; however, some thin silt

!
v
(




Table 4-9. Piezametric Lewvels in Monitoring Wells

Moitor 1983 1984

Well Number 4/20 4/29 5/04 5/12 5/20 6/01 6/08 6/15 6/22 11/0 12/66 12/07 12/19 2/17 2/ 3/01 3/16 5/17
GW0l 2,08 21.85 21.76 21.87 21.97 22.22 2.08 21.90 21.92 21.89 21.93 21.91 — 12.48 2.69 22.77 2,53 2.8
G2 3.59 3.47 3.07 3.48 3.8 4.98 444 3,62 3.85 3.98 4.23 4.15 4.34 4,68 4.65 464 4,67 3.23
GWO3 8.84 8.47 8.33 9.08 9.43 10.3 9.2 8.82 9.19 8.47 8.71 8.71 9.05 9.84 9.52 9.52 9.17 8.8
G4 11.93 11.39 11.23 12.05 13.10 12.39 12.03 1l1.42 12.32 10.77 11,22 11.33 — 13,79 13.52 13.38 12.72 10.06
GW05 9.79 9.46 9.16 10.06 11.49 10.86 10.62 9.86 10.45 8.92 9.42 9.52 - 11.08 10.94 10.98 — 8.64
@06 — -68.79 -68.54 -68.49 —68.33 -68.37 -68.20 -68.23 -68.08 -66.67 -66.54 -66.56 —~ -66,50 -66.48 -66.45 —66.3% *
GWO7 12,30 11.93 11.93 11.98 12.15 14.33 13.98 13.5 13.54 11.85 12,69 11.99 12.14 12.47 12.41 12.40 12.22 11.13
GW08 — 9,78 - — 10,21 12.21 11.03 9.20 10.98 9.67 10.15 10.19 — 11.04 10.82 10.82 10.64 9.09
GW09 —  9.47 - — 9,91 11.08 10.52 8.8 10.% 9.77 10.21 9.88 10,05 10.15 10.08 10.15 10.03 9.33
Gil12 - - - - - —_ - — — -66.25 — -65.63 — -65.90 -65.80 —65.28 — -65.58
aW13 - - - - - - —_ - - 8.8 9.62 9.62 — 9.83 10.30 10.40 — 8.9
GW14R - —_ - - - - — - - 8.10 8.64 8.74 - 8.51 8.61 8.73 — 7.3
GWl5 - - - - - - - - —_ 9.08 9.48 9.40 — 10.73 10.31 10.69 — 9,51
a6 - - - — - - — - —-— 8.95 ° 9.33 9.22 — 10.77 10.80 10.85 — 9,46
GW17 —_ - —_ — - — — - — 10.33 10.64 10.57 10.58 10.82 10.74 10.71 10.67 10.07
@18 — -— — - - — — — — 11.03 11.66 11.45 11.62 12.21 11.84 12.01 — 10.32
GW19 - — - — - - — - — 10.97 11.32 11.20 11.85 12,07 12.03 11.95 1l1.81 10.%
W20 — - - - - — - - - 9.13 9.28 9.20 9.22 - 9,50 9.57 9.45 9.08
Gw2l -_ — — - - - — - - 9.42 9.88 9.80 9.45 10.04 9.05 10.10 10.04 *
Q22 — - - — — - -_ - - 8.8 9.43 9.60 — 12,21 11.82 11.75 1l.0 8.7
W23 —_— - — — - — —-— —_ -—_ —_ —_ — — — — — — 7.8
G224 —_— — —_ - - - —_ —_ _— - —_ —_— — -— - -— - 7.1

* Plugged.

Notes: K

1.
2.

Elevation refers to Mean Sea Level (1963 Survey).
GWO6 was replaced with GW25 o May 15, 1984.

LS
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andlsTnd layers are present in the clays. The first significant sand layer in
he .site area (about 30 feet thick as shown in GWO6) is at a depth of
apptoﬁimately 125 feet. Subsurface profiles through the site area showing the
extent of the alluvium (Upper Aquifer) apd .the Pleistocene (Beaumont Formation)
depésits,a;e shown on Figures 4-3 and¢”4-4,-and in Appendix B.
o L2 g 4|
The piezometric water level in this deep sand layer (referred to as the Lower
Aquifer) is approximately 80 feet below the gréund surface. The 75-foot
difference in water levels between the Upper and Lower Aquifer indicated the
two are hydraulically isolated. Another indication of hydraulic isolation
between the two aquifers is the water level fluctuations. The Upper unconfined
aquifer has larger relatively rapid water level fluctuations because it is
recharged locally from the surface. Fluctuations in the Lower Aquifer are
smallef and of longer duration. The majority of the monitoring wells are
screened in the Upper Aquifer because the waste pit is located in the alluvium
and the Upper Aquifer is essentially hydraulically isolated from lower confined
aquifefs by the Pleistocene deposits. The monitoring wells and lake gauges
were used to prepare the two groundwater contour maps presented on Figures 4-5
and 4-6 and in Appendix E. The groundwater contour maps are used to determine
the gradients and direction of groundwater flow. The direction of flow is
perpendicular to the groundwater contours and the hydraulic gradient is the

qhange!in head between two points on a flow line divided by the horizontal
éfstan&e between the two points.

fhe groundwa ter contour maps show the groundwater flow from the main pit to be
radially outward in all directions (i.e. the pit is recharging the
ground;ater). Beyond the berm surropnding the pit, the groundwater flow toward
the east is restricted by the Pleistocene clays and the higher piezometric
water levels in the silt and sand layers (see wells GWOl and GW04). North of
the pit on the northside of U.S. Highway 90, the hydraulic gradients are very
flat (less than 0.001). Four of the wells on the north side of U.S. Highway 90
had water levels above the elevation of the slough indicating groundwater flow
ﬁrom the north toward the slough. The fifth well GW14R had wéter levels
slightly lower than the slough which indicates flow from the pit area toward
the northeast. The higher groundwater levels in the Riverdale Subdivision

prevent groundwater flow in a westerly direction from the pit. South of the
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pit, the groundwater levels gradually drop toward the southwest in a fairly
narrow zone between the valley wall on the southeast and Riverdale Subdivision
on the northwest. The groundwater flow beyond the investigation area is
unknown but is likely toward the San Jacinto River. Thus, groundwater
migration from the French Limited site is predominantly toward the south,.

/
The groundwater velocity, using Darcian flow, is determined by multiplying the
coefficient of permeability by the hydraulic head. The groundwater velocities
at several locations on the site were computed by using a permeability of
3x1072 cm/sec for the alluvial sands. The gradient used and velocities

calculated are presented on Table 4-10.

These velocities and gradients are for existing conditions at the site.,
Pumping from area sand pits in previous years probably resulted in different
gradients, flow directions and higher velocities than now observed. Therefore,
the extent of the contaminant plume cannot be located using the present
gradignts and velocities. The better indicator would be groundwater analysis
from monitoring wells. In addition, the permeability of 3x10~2 cm/sec used
for the alluvial sands 1s considered a representative horizontal permeability

for sands with only trace fines. The clay, silt and silty sand layers in the

alluvium have lower permeabilities.

The groundwater flow path from the French Limited site appears to pass beneath

the southern portion of the Old Harris County landfill located east of )

Riverdale Subdivision,

| ' ) . .
The Pleistocene deposits underlying the Upper Aquifer are predominantly clay
with gccasional thin discontinuous silt and sand layers. The first significant

sand layer in the Aquitard is at a depth of approximately 125 feet. The

e i S

the vertical

: L)
gradient between the Upper and Lower Aquifers is approximatei—_ 0 and by 7”4’S'~
ot
conservatively using a permeability of 107/ cm/sec, ({,Ay

groundwater velocity from the Upper to the Lower Aquifer is approximately

0.1 feet/year.

-
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~ " Table 4-10. Groundvate

Groundwater Gradlents and Velocities on December 7

1983

§ Distance Between Water Level Groundwater
Points Difference Gradient Velocity
Direction of Flow * (feet) (feet) (feet/feet) (feet/day)
Main Pit to GW08 60 1.32 0.022 1.9
GW09 to GW20 300 0.68 0.0023 0.2
GWO3* to GW24* 2,200 0.98 0.0004 0.04
Main Pit to Slough 40 2,24 0.056 4.8
Slough to GW1l4 400 0.53 0.0013 0.1

* Readings on May 17, 1984.

T Note: 3x102 cm/sec used for

coefficient of permeability.

<9
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: 4.3 GROUNDWATER SAMPLING

| . (/f'//

4.3.1 Groundwater Sampling Methodology wU//;:zy

Twenty—-e ight new monitor wells, two existing monitor wells:):23<§ residential

] . . - - - .
wells in the Riverdale Subdivision were sampled (see Taqii’f:l,a d Figure 4-12

| .
for exact locations). The monitor wells were sampled after evacuating a volume

!
of water equal to three to five times the volume in the well casing. This
water was pumped into drums, using a large peristaltic pump or a construction

Puﬁp with a PVC dip tube. The samples collected in April 1983 were taken with

4 variable speed peristaltic pump set at a slow pumping rate (400 to

POO ml/min). A new length of Teflon tubing was used at each well. Sample

fractions needed for volatile organic analysis were obtained using a new PVC
bailer. All samples collected in November 1983 were taken with PVC bailers.
; -
GW06 and GW12 were evacuated and sampled using a PVC bailer because the water
level was some 80-feet below the ground surface, and the peristaltic pump was

not able to pump at this head.

ﬁhe'résidential’wells were sampled at their pump houses. 1In both cases, the

ﬁaugets were located downstream of .the holding tanks.

| CL

4.3.2 Chemical Results

-

The potential exists for the migration of contaminants in surface and ground
waters. Since the waters can become a supply for human consumption, serious
long~term health effects can result. Therefore, a comparison between
dontaminant levels and human health criteria is appropriate.

Z )
!

In April 1983, the background well GWOl (see Figure 4-12) exhibited

cblo;ébenzene at 7 micrograms per liter (ug/l) or parts per billion (ppb) and
ah 6 ppb in the duplicate sample. A trace of phenol (5 ppb) and a relatively
Qighlconductivicy of 1,301 micromhos per centimeter (umhos/cm) were observed in
GWO1 (Table 4-11). Mercury was observed in GWOl at trace levels (0.7 ppb) but

was not found in any of the other wells.

The groundwater sample taken in April 1983 from shallow well GWO8 located near
the site exhibited significant levels of GC/MS volatiles, phenols (100 ppb),
and a conductivity of 2,380 umhos/cm. Benzene was found in GWO8 at 180 ppb,
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Table 4~11. OChexical Analysis on Wells Sawpled in Either April o November 1983 _— - - e — —_—— e e —
Human < T Apeil 1983 > < Novenber 1983 >
alth | R l L < e
Paraeters o .- _lnits . Criteria.. GOl( GOID) GO2 G4- GO7 -G08 -GI09  GII2 GEI3 G4 G5\ _GWISD ) GWi6 - gAY - Q18 G99~ G0 - G2l Gi22
Coavert ional Analysis
Carton, TOC w/l <L DL DL DL 6300 49000 69000 5900 9800 B00 0200 10300 5000 430 900 23200 35800 82900 300
Total Ocganic Halogen, TOX ug/l L L BL AL 184 2950 < 58 97 52 61 38 91 32 &% 49 73 250 120
jhenols, Total g/l 5.0 QL N M 40 100 12.0 <DL L 1 oL DL oL DL <DL 2 8 > QL
pl* S.u. 7.1 .1 1.8 6.7 6.4 6.5 6.2 8.8 6.8 N 6.4 64 58 6.4 6.7 6.7 6.8 6.4 .
Conduct ivity® wthos/cm 10 101 S8 1109 783 2380 89 6 40 R 5 05 108 D2 B I0 1210 B 8B
2 ) Py | W Mociieaoonee tetetersenretanree BM.....M ML ML GGN L M.....M,..... M...... M...... M......HMA,..... N
Ghrauiun e/l 50 5.0 170 12,0 DL 23.0
Copper ug/l 7.6 6.0 *® oL 4.9
Mercury w/l 0.144 0.7 0.3 L <L <DL
Lead ug/l S0 QL 5.7 L <oL 5.9 )
Zinc w1l 16,1 1.1 41.6 4.3 21.2 (
GCNS Volatiles...... esvecssnansansnssientassene L | T (P <) SN «) A 10 PR </ L« ) AT a....... Fereraereneans <o
Berzene g/l 6.6 DL L) & DL 180 100 oL L) oL 6 11
Carbon tetrachloride ug/1 4.0 <L QL <o .0 oL <o <L <L <L <L
Ghlorcbernzene w/1 488 7.0 6.0 6.0 4.0 DL L oL oL 4 2
Chloroethare g/l L QL o) 45.0 4.0 <L <DL aL <o <@
1, 1-Dichloroethane w/l <DL L DL 130 <DL 2 2 DL DL L
1, 2-Dichloroethane ug/1 9.4 <L <DL <L 0 <L <DL <IL 2 <DL 2
T-1, 2-Dichioroethene w/l <L L <DL 180 <DL DL <DL <DL <DL DL
Ethylbenzere uw/l 1,400 <L DL <L 5.0 6.0 <L ™ <o DL <.
Methylere chloride w/! 1.9 oL W, oL KO AL o DL aL o aL
Tet rachloroethere wg/l 8.0 <DL <DL < 910 <DL < <DL <DL ax <o
Trichlorcethene w/l 2 L L L .0 <DL <DL L <DL <DL <L
Toluene vg/1 14, 300 o QL adL 6.0 310 o @ oL oL @
Vinyl chloride w/l 0 DL L DL 39.0 DL 6 5 L oL L
GC/MS Acid Frackion. .. .cviecevereiiearrenenscensccerassenannns seones M.....M,...Dh.overeasnn e DL ML, M...... M...... M...... MA..... M..... M......M,.....M...... M...... M...... NA
Pherol w/l 3,500 32.0
@/MS Base/Neutral.....cccveenerencnncnneneenens tesedsssesteenrarranes MA..... MA..... 7 S | VI NA...... MA...... MA...... NA..... M..... KA. .....HA...... MA...... MA...... MA...... NA
Bis(2-ethylhexyl)phthalae ug/l 15,000 13.0
Naphthalere /1 50 6.0
PCBs/Pesticides..ociuvissernncnee eetesserassenesannes dL..... d.....M..... M....A...... an..... <a.....M..... M...... M...... M...... M..... M.....M...... M...... M...... M...... M...... NA
NA = ot analyzed
<DL = less than detection limit v
* weasured in the field ’
) o
©
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which is; approximately 30 times above the proposed 1075 incremental cancer
r{sk human health criterion of 6.6 ppb (see Appendix F). Benzene was also seen
ié Gw0§ ;c 100 ppb. Carbon tetrachloride in GWO8 at levels of 44 ppb exceeded
the humaL health criterion of 4.0 ppb. Well GWO8 also contained significant
l?véls of 1,2-dichloroethane (440 ppb), which exceeds the criterion of 9.4 ppb.
Vinyl chloride at 39 ppb was also present in GW08, which is double the health
c?iterialof 20 ppb. Other volatiles (chloroform, methylene chloride,
tétrachloroethene, and trichloroethene) were present in GWO8 at levels
e*ceeding human health criteria.

TﬁWR and USEPA sampled wells GWO8 and GWO9 on October 7-9, 1981, and found
s&bstantial levels of volatile oréanic compounds (see Table 4-12). The levels
of contamination in April 1983 were similar for many of the compounds™detected.
Ségsonal'hydrologié factors could account for the concentration differences

observed.

Deep weli GW06 was sampled in April and again in November 1983 (see Table 4~13)
and showéd much lower TOC and conductivity levels than GWO8 and GW09. The pH
was 9.2 in April and 9.3 in November, whereas the shallow aquifer had pH in the
range of 5.4 to 7.1. Deep well GW12 (see Table 4-11) had a pH of 8.8, almost
as high as GW06. This high pH is common for the deeper aquifers in the area.
GWO02 into the Aquitard had a pH of 7.8, and the two samples in the Riverdale
Subdivision (GW10--52 feet, GW11--87 feet) had pH of 7.7 and 7.6, respectively.
P%eliminary results from deep well GWO6 indicated traces of four'GC/MS B
v?lacile?. Upon further investigation the casing was found to have a split in
it poteniially allowing contaminated shallow ground water to enter the casing.
Tée welliwas pumped extensively to remove any contaminants that could have
entered the lower aquifer, the casing drilled out to the clay layer and then
the hole.was sealed from the bottom up with a cement-bentonite slurry. A new

deep well GW25 was drilled in the immediate area, and chemical results will be

available shortly.

i
The deep well GWl2 installed in November 1983 north of U.S. Highway 90 was
ahalyzedéby GC/MS for volatiles, but nothing was found above detection limit.
Tbe shallow well GW13 adjacent to GW12 had a pH of 6.8, and exhibited no

cpntéminatioﬁ”in the GC/MS volatile fraction either.
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Table 4-12. Summary of French Limited Groundwater Chemistry by TDWR and
: USEPA, October 7 to 9, 1981

Well Number

Parameters Units GW08 GWO09

Sample No: (Organic) 495 496
jAcid Compounds
Phenol . ug/1l 102 122
! 2,4-Dimethylphenol ug/1 57
| .
,IBase Neutral Compounds
Naphthalene ug/1 112 26
Fe
‘Volatile Compounds
Carbon Tetrachloride ug/1 E 29
Benzene ug/1 148 134
1,2-Dichloroethane ug/1 1,631
1,1-Dichloroethane ug/1 255
1,2-Tr ans-Dichloroethylene ug/1l 1,924
Ethylbenzene ug/1l 16 52
Toluene ug/1 47 17
Trichloroethylene ug/1 217
Vinyl Chloride ug/1l 209
Chloroform ug/1 584

Methylene Chloride ug/1 728
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Three other shallow wells (GW14, GW15 and GW16) were installed in November
north of U.S. Highway 90. Well GWl4 exhibited 1 ppb phenol, 52 ppb TOX, and
was free of GC/MS volatile contamination. GWl5 showed 61 ppb TOX (38 ppb in
the duplicate), and traces of two compounds in the GC/MS volatile scan:
1,1-dichloroethane at 2 ppb (2 ppb in the duplicate); and vinyl chloride at

6 épb (5 ppb in the duplicate). GW16 further west of GWlS was free of GC/MS
volatile contamination. Well GWO5 north of U.S. Highway 90 was free of GC/MS

detectable contamination in both the April and November samples (see Table 4~13).

Wells GW02, GWO03, GWO4, and GWO7 are located south of Gulf Pump Road. 1In April
1983, shallow well GWO7 exhibited 6 ppb of chlorobenzene. The shallow well
GWO7 exhibited 6.3 ppm TOC and 184 ppb TOX, while the adjacent deep well showed
no detectable levels of either of these indicators. GW03, immediately south of
Gulf Pump Road, exhibited 20 ppm TOC and 94 ppm TOX in April. The &;vember
sample from GWO3 was analyzed by GC/MS for volatile compounds (see Table 4-13)
and showed benzene at 22 ppb; 1l,l-dichloroethane at 23 ppb; 1,2-dichloroethane
at!25 ppb; trans-1,2-dichloroethene at 8 ppb; and vinyl chloride at 5 ppb,

GWO4 exhibited a high conductivity (1,109 umhos/cm) but otherwise appeared
uncontaminated. Well GW04 1s screened in the same formation as the background

well (GWO1) which also exhibited a high conductivity.

Six more shallow wells (GW17 through GW22) were installed south and west of the
French Limited site in November 1983 to better evaluate groundwater gradients
and chemistry. GW17 at the far west end of the site showed 2 ppb -
1,2-dichloroethane. GW18 in the Riverdale Subdivision was free of GC/MS
volatile contamination. GW19, at the edge of the old Harris County landfill
southeasf of Riverdale, showed 23,200 ppb TOC and a conductivity of 1,731
uwhos/cm, but showed no contamination in GC/MS volatile fraction. GW20, south
of Gulf Pump Road near the west end of the main pit and east of the old
landfill, showed a TOC of 35,800 ppb, benzene at 6 ppb, and chlorobenzene at

4 ppb. Well GW2l, southwest of the lake south of Gulf Pump Road and screened
through the landfill, had higher levels of contamination than GW20: 82,900 ppb
TOC; 250 ppb TOX; 11 ppb benzene; 2 ppb chlorobenzene; and 2 ppb
l,2-dichloroethane. GW22, east (and upgradient) from GW2l, was free of GC/MS

/
volatile contamination. L~€L

Sernp !/./ g//?
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Table 4~13. Chemical Analyses on Wells S.m;a-i;!-in B-oth April and November, 1983--French Limited Site

Human

. . Health GW03 GW05 GW05 - GW10 GWL1
Parameters Units Criteria &4/19783 11/29/83 4720783 11/30/83 4720783 11729/83 &J/18/83 11729783 11729783 4/18/83 11729783
Conventional Analysis
;Carbon, TOC ug/l 20000 21 200 3400 7600 4800 5900 4300 <DL <DL <DL <DL
‘Total Organic Halogen, TOX wug/l 94 280 81 100 <DL 170 <DL 100 63 <DL 68
Phenols, Total ug/l NA 2 <DL <L NA <DL <DL <DL - <L 1.0 <DL
pi* s.U. 6.2 6.4 5.4 5.9 9.2 9.3 7.7 NA RA 1.6 NA
Conductivity¥ ushos/cw 607 615 151 175 521 493 483 HA ° NA 503 NA
Metals....... thessesesarate s sartens et tannas T 7 /P 7 NA..oovuns MA........ NA........NA........ NA...... LNALLLLL L RA
Chromiua ug/l 50 13.0
Copper ug/1 4.3
Mercury ug/l 0.1% 0.3
Lead ug/l 50 <DL
Zine ug/l 49.5
GC/MS Volatiles......covauunn ceesarerans . 7 S 4 2 P € ) 7 ceooNAL ... . .{DL....... <DL........NA....... <DL
Benzene ug/l @ 22 <DL . :
1,1-Dichloroethane ug/1 23 <DL
1,2-Dichloroethane ug/l 9.4 25 12
T-1, 2-Dichloroethene u/l . 8 20
Tetrachloroethene ug/l 8.0 <DL 16 . é
Trichloroethene ug/1 27 <DL 8 .
Vinyl chloride ug/1 20 5 L. <DL
GC/MS Acid Fraction....ceeeeusvssccsnnssnnncrcoeoeslhicanannns NA......<DL...... +.NA....... <DL........ NA........ NA...... WNAL ..., NA.......SDL..... ...NA
GC/MS Base/Neutral......ccovvvuvvocrararncnnnaosnecsMbonnenen. M..,...{DL...uesen NA.......<DL...... ..NA, . ...ee NMA........ NA........ NA....... 147 R NA
PCBs/Pesticides.......cvuvvevinnennn censnas (R 7 VPN 7 P <DL...c.esn NA........NA........ NA........ MA....... NAL ..., NA........ NA........ NA

NA = not analyzed
<DL = less than detection limit
* measured in the field

(44
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The residential wells GW10 (87 feet deep) and GW1l (52 feet deep) located in
Riverdale Subdivision were sampled in both April and November 1983. Samples
from both wells wére analyzed by GC/MS for volatile organics in November and
did not show any contamination. Well GWll was analyzed for the GC/MS acid and

base/neutral fractions in April, but nothing was detected in these samples.

4.3.3 Assessment

O

Geotechnical and chemical data indicate that ground water in the immediate pit

area is heavily contaminated. South of the site this heavily contaminated area

extends approximately 200 feet from the pit or just beyond Gulf Pump Road (see
Figure 4-13). Groundwater wells GW08 and GW09 in this area had elevated
concentrations of over a dozen volatile organic compounds similar to those
found in the main pit sludges. 1t appears that ground water around the pit is

becoming heavily contaminated through some leaching action of the main pit

sludges.

Just beyond this heavily contaminated area is an area of less contaminated
; ground water (see Figure 4-13). Groundwater wells GW03, GW20 and GW2l all show

. lower concentrations of several of the same compounds seen in wells GWO8 and
| GW09. The exten

between GW2l and

his less contaminated area is unknown, but lies somewhere

o G\ A

The old Harris County landfill adjacent to the Riverdale Subdivision appears to

have coatributed contamination into the Upper Aquifer. Groundwater wells in

and ad jacent to the landfill, GW07 and 2 9 on the Tast side, GW20 and GW2l on
NO \lqlv\ﬁ‘a Yors W

}/on the south side exhibited elevated concentrations of

the east side, ang

r more of the following: TOC, benzene, chlorobenzene

. e ———— - e Raroe g a® e o e o
Arsenic and barium were not found at the Frerch Limited site and the

orobenzene levels found at the site were minimal. These findings indicate

the landfill is contributing to groundwater contamination south of the French
Limited site.

Unregulated and indiscriminate dumping of wastes in the area, both past and
present,

could have resulted in the dumping of some hazardous wastes in the old
landfill,

A Texas Department of Water Resources District 7 representative
reported that standing water in the trenches at the old landfill had an oily
v film and a chemical odor (TDWR Memo, April 1984).

-
(onP
L’
-/Ll }c
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Two additional areas of slight groundwater contamination were found: one along
the slough west of the pit and south of U.S. Highway 90, and the other

northwest of the site around groundwater well GWI15.

Well GW17, west of the main pit and north of Riverdale Subdivision, showed a
trace of volatile organic contamination. This appears to be a result of
leaching of the sludges which were in the slough west of the main pit but south
of U.S. Highway 90. If this is the case, all the ground water under the
slough likely coatains similar contamination. The removal of sludges in 1981

has eliminated much of the original source of this contamination.

Well GW15, several hundred feet north of U.S. Highway 90 northwest of the
main pit, showed traces of two volatile organic compounds similar to those
found in the pit sludges. The wells closer to the main pit, GW12 and'GW14,‘
indicated no detectable organic contamination. 1In addition, the wells further
away from the French Limited pit but closer to the Sikes Disposal Pits, GWO5

and GW16, showed no organic contamination. Well GWO5 did indicate some metals

. contamination (13 ppb chromium) when sampled in April 1983.

All of the wells in the vicinity of the site indicate the presence of TOX at
levels over that of the background well GWOl. Although many of the wells did
not indicate contamination by specific organic compounds, the incidence of TOX
in the ground water indicates probable contamination by synthetic organic
compounds. At this time, however, no TOX criteria have been set for drinking
water or surface water, and no concentration limit has been established for
alarm levels of TOX.

In summary, heavily contaminated ground water appears to extend south of the
main pit to Gulf Pump Road and up to 200 feet radially out from the pit in all
other directions. Ground waters between Gulf Pump Road and the drainageway to
the south (approximately 700 feet) are less contaminated. Contamination in
this area, however, can not be attributed solely to the French Limited site.
There are strong indications that the Harris County landfill is contributing to

the groundwater contamination in this area.

[ N S L) . .t _— - o L e e et i o
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i There is also an area of slight groundwater contamination along the slough west
: of the main pit and south of U.S. Highway 90 and an unexplained pocket of¢;51/74“#—’

contamination northwest of the site near GW15 (see Figure 4-13).

4.4 BATHYMETRY/SUB-BOTTOGM PROFILING

4.4.1 Metﬁodology

fhe French Limited pit was originally formed by the dredging of sands out of
the pit. Because the pit remained filled with water during this sand mining
operation, the exact depths of excavation or the pit volume are unknown. After

about 1965, the pit was used for disposal of industrial waste.

A bathymetric and sub-bottom profile survey of the French Limited disposal site
was conducted on April 12-14, 1983 to characterize the main waste pit .
morphology, determine the volume of water in the pit, and define the areal

distribution and volume of sludge in the lagoon.

The survey was conducted from a small boat using a Del Norte trisponder
microwave positioning system, an Esterline Angus Model PD2064 digital data
logger, a Raytheon Model D719 fathometer, and a Klein Model 531 combination
side-scan sonar and sub-bottom profiling system.

|

Horizontal positioning was accomplished using a Del Norte Trisponder microwave
system., The positioning system was coupled to the digital data logger which
automatically recorded the position of the boat every 30 seconds while the boat
moved at speeds of 2 to 4 mph (1 to 2 m/sec). After the survey, track lines
showing the boat position at all times were plotted by computer. Survey
transect lines were made at sufficient spacing to provide complete coverage of
the lagoon. Areas of special interest were surveyed with closely spaced track

lines, and sometimes tracks were repeated to increase resolution.

1
)

The fathometer, which has an accuracy of +0.1 foot, and the positioning
system, which is accurate to t3 feet, were calibrated the morning of the
éurvey. The sub-bottom and side-scan sonar system are factory calibrated.
In November 1983, sediments in the main pit were sampled with a vibracore

device to further evaluate sludge thicknesses. Cores COOl through COl0 were
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, lkollected from the main pit, while three additional cores (COll through CO13)

were taken from the lake south of Gulf Pump Road to determine the appearance of

sediments. Two composite samples of cores from the main pit (SE25 and SE26)

leré'collected and chemically analyzed for pollutants. The chemical findings

R

reiﬁiscussed in Section 4.6.2.
| .

——

~—

4.4.2 Results

The bathymetric map showing water depths in the French Limited main pit is \J)a$ S&Lq’
shown in Figure 4-14. The deepest area .in the pit exceeded 18 feet in 5¥%;?;;Lk
mid-April 1983, when the water in the pit had an approximate surface elevation | Y; A

of 10.6 feet above mean sea level. The average depth of water across the
éntire pit was 10.6 feet at the time of the survey. The pit contained

approximately 24.5 million gallons of water.

!
1

l
Two small areas at the extreme east and west ends of the pit were not included

;n the survey. At the east end, an area of about 0.5 acre was too shallow for
éhe boat and survey equipment to enter. The water depth in this area was about
éne foot. At the far west end of the pit, a containment boom holding back
floating sludge prevented measurements. The area behind this boom is about

.15 acre, with a water depth of about 4 feet. The water volumes in these

areas are included in the volume estimates above.

Sub-bottom profiler records exhibited acoustic imagery typical of extremely

Wy b __"(‘

‘inesigrained sediments or highly organic sediments at the water/bottom )<
J 4
rec?

interface. Below the interface, interbedded, unconsolidated sands wesg_~‘__ﬁ4:f”

H | pyal .
. observed to depths of more than 50 feet below the lagoon surfac?:—’ghe records \\\\B
! , .
fr
|

were indicative of interbedded sands or fine-grainegd_giltx_ganﬂs.inte:spe;sed—~'”/

e e s+ 7

%ith thin clayey sand layers. JMHydrocarbon or organic sludges appear as
ﬁcousth_EEZE~6;—€E;d;:€:g;:;om profiler record. The sludge areas detected by

the sub-bottom profiler indicate that the sludge is concentrated in depressions

ﬁn the lagoon bottom. The sludge is recognized as the acoustic shadow

immediately above the first acoustic return from the underlying sand surface.

Eraluation of acoustic records indicate that the sludge within the main pit iSAj;fa({
e

crncentrated or pooled in the deepest areas (see Figure 4-14), Numerous sludg
dFmpé or, deposits exist around the banks at or near the water edge. 1In

b

A

a
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addition to the material that may have been disposed directly into the water,

. }these deposits on the banks apparently seep or flow downgradient into the pit.
IThe lack of significant accumulations of sludge oa the submerged slopes of the
pif suggests that the sludge ponds at the bottom through gravity flow. Probing

| iwith ro@s along the south bank near the east entrance indicated that the

' | sediments were a high viscosity material. Sampling with a PVC pipe in April

l gwaé not successful.
i
. In November 1983, the water elevation in the main pit was about 11.6 feet above
mean sea level, or about one foot higher than in April. The ten core samples
(CO01 through CO10) taken from the main pit in November 1983 are shown in
‘Figure 4-14. A summary of the findings at each coring station is presented in
Table 4-14.

In general, the coring observations confirmed the acoustic measurements made in
April 1983. However, coring at some locations (such as C003, CO04, CO07 and

CO09A) seemed to yield sludge thicknesses greater than the acoustic

jmeasurements. The acoustic measurements had no way of yielding information on
the sands below the sludges. The coring at every station indicated that oily
or tarry sludges appear to have penetrated the native sands, leaving them
'heav11y stained. . P ref' Ao oot —\P‘p::f
/ v +» ~re l’ 7 5 el
—/—-‘ﬁ—_,___..-—-——-—-—_. mant e e s e e ——r s e e e onae _,___'__\
The acoustic measurements (see the contours in Figure 4-14) made in April 1983 \‘\\\\

Fd

.suggest that the main pit might contain 200,000 cubic feet of sludge material, .-
est th £X

PRSI e TSNS e

Coring in November 1983 indicates this is a lower limit to the sludge volumes
' I » - 3 3
i .in the pit. The cores where sludge thicknesses exceeded the acoustic
i observations were in the central and western portions of the pit. Based upon

these limited measurements, the volume of sludges could easily approach
300,000 cubic feet.

These numbers provide only a general indication of the sludge amounts in the
:pit, because acoustic measurements are limited by the physical differences
between the sludges and the underlying sands. Since sands and sludges way have
become intermixed over the years by slumping or other processes, acoustic

me asurements may not clearly distinguish all of the sludge deposits. Similarly,

coring provided-.a visual means of distinguishing between the sludges and the
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Main Pit, November 1983

Station

Water
Depth
(fc.)

Depth/Interval

co01

€002

C0o03

LC004

C005

C0o06

JCO07

Cco08

/;OO9A

20

12

17

20

18

17

20

—
.« e

wwN

v B

Acoustic
Core Description Observations
Tarry elastic sludge Sludge less than
Tarry silty sand 0.8~-feet thick
Tarry sand
Dark brown sand
Sample not retained Sludge 0.8 to 1.6
Pushed by hand to feet thick
6 feet; very hard
layer encountered at
that depth
! r.
Oily liquid with hard Sludge less than
particles 0.8-feet thick
Elastic, oily liquid
Rubbery, tar-like solid
Tarry sand
Silty, oily liquid Sludge less than
Brown, silty, rubbery 0.83-feet thick
solid
Silty, oily solid
(not tarry)
Gray, medium granular
sand
Black stringy tar Sludge about
Tarry black/gray sand 2-feet thick
Gray sand
Black tar Sludge less than
Brown sandy tar 0.8~feet thick
Liquid sludge Sludge less than
Semi-liquid; firmer 0.8-feet thick
at bottom
Gelatinous sludge with
hard globules
Dark gray gelatin
Gray sand
0ily colloidal sludge Sludge less than
Gray gravelly sand 0.8-feet thick

Black/brown tarry sludge Sludge about 3 to

Brown silty tar 4-feet thick
Gray/black sand
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Table 4-14. Core Observations in Main Pit, November 1983
(Continued, Page 2 of 2)
Water Acoustic
Station Depth Depth/Interval Core Description Observations
(fc.) (fr.)
CO009B 19 0-2.5 Soupy black oily sludge Sludge about 3 to
2.5-3.5 Black globule sludge 4~feet thick
with silt and rubbery
solids
3.5-3.7 Gray/black sand
col10 20 0-2.0 Black oily sludge with Sludge about
globules 2-feet thick
2.0-3.0 Dark gray clayey tar

with intermixed
stringy tar

i
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those ten sites. Volume calculations based upon only those ten sites are \w

general estimates at best. A/i—#'

TS 522723: Jo"e’

Since almost every coring station indicated 1 to 4 feet (see Table 4- 14) of i’ ,Lamﬁ“"

heavily contaminated sands beneath the sludges, there could be substantial cgiperf?igﬁr
quantities of this material beneath the sludges. Given the area of the main eE,T'

pit, there could be 500,000 to 1,000,000 cubic feet of oil- and

tar-contaminated sands beneath the sludges in the pit.

Three cores were collected with the vibracore from the lake south of Gulf Pump

Road. These cores (COll through COl3) are described in Table 4-15. The

locations of these cores are shown in Figuré 4-15. The black gelatiqgus liquid

layer exhibited an organic chemical odor at’ the time of coring. Sediment

samples SO06 and S5E22 were collected from this lake for chemical analysis, with

these results being presented in Section 4.6.2,

4.5 SURFACE WATER/PIT WASTEWATER SAMPLING

4.5.1 Surface Water/Pit Wastewater Site Selection and Sampling Methodology

Pit Wastewater

Four surface water' and six wastewater samples were collected for analysis from
sités identified in Table 4-16. 1In April 1983, samples SWOl and SW02 were
collected from the waste pit at levels 1 to 1.5 meters above the pit bottom.
SWOl and SWO02 represent composites of samples collected along lines that-
transverse the waste pit (Figure 4-16). Four aliquots were obtained from
distinct points along the transverse line and then composited. Each aliquot

was ‘obtained by lowering Teflon tubing to the desired depth and sampling with a

peristaltic pump operating on low speeds.

In %ddition to the preceding lagoon wastewater samples, a survey was done in
April 1983 to dete;mine water stratification in the waste pit. Conductivity,
diséolved oxygen, pH and temperature were measured at two linear transects
(north-south) corresponding with SWOl and SW02. Parameters were measured at
four points along each transect. Results from the water stratification survey
indicate dissolved oxygen stratification but no pH, conductivity, or

temperature stratification (Table 4-17). The dissolved oxygen chemocline

-~
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TablT 4-15. Core Observations in Lake South of Gulf Pump Road, November 1983

S Water

Station Depth Depth/Interval Core Description
l‘“, . (fr.) (fc.)
!!.
Ccoll 15 0-2.0 Black Gelatinous liquid
2.0-3.7 Black silt with more
‘ coarse sand at bottom
3.7-4.0 Light gray sand
co12 17 0-0.5 Black gelatinous liquid
0.5-3.0 Black silt changing to
silty sand, then gray
sand near bottom
3.0-3.4 Coarse brown sand with
- . gravel
col3 16 0-0.2 Black liquid
? 0.2-0.7 Dark sand
l 0.7-1.0 Brown coarse sand
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Tabl# 4-16. Surface Water Sample Sites
SiteiNumber Rationale
|
| I
SWOI‘ Composite sample from eastern end of waste pit at a 2 to
6 foot depth
SW02 Composite sample from western end of waste pit at a 3 to
10 feet depth
SWO3 CGrab sample from abandoned sand pit east of the main waste
pit
SWO4 Grab sample from abandoned sand pit south of the main waste
’ pit
"
SWOSi Grab sample from slough north and west of the main waste pit
| .
swob Grab sample from fishing hole beneath U.S. Highway 90 bridge
SWMAPT Survey to determine any stratification of pH, conductivity,

or dissolved oxygen in main waste pit

SW07, 08, Samples from top, middle and bottom water layers at the
09 center of the main waste pit

————— s e = =
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Table 4-17. French Limited Main Pit Stratification Survey Results

 April, 1983 _ _ - - T —
Station 1 Station 2 Station 3 Station 4

Site/ , '

Depth  Temp, pH C(onductivity D.0. Temp. @ Conductivity D.0. Temp. pH Conductivity D.O. Temp. pH Conductivity D.O.
(££.) (°c) (ushos/cm) (ppm) (°C) (uwhos/am) ' (ppm) (°C) (unhos/cm) (ppm) (°C) (unhos/cm)  (ppa)
§a_n£1—e Swm

1.6 2.0 8.0 445 8.7 196 8.2 &3 8.8 19.7 8.3 43 8.8 19.7 8.3 @3 8.9
6.6 18.4 7.9 445 8.5 19.2 8.1 43 8.0 19.2 8.1 443 8.1 19.2 8.1 L 8.2
10.0 176 7.7 460 44 168 7.9 463 . 3.7 164 7.7 482 20 16.2 7.5 482 1.8
Sample SW02

1.6 2.5 8.4 447 8.3 28 7.9 44 7.7 2.9 8.1 UhS5 — 2.8 8.0 446 -
3.3 2.4 8.1 447 — 2.6 7.6 446 - - — — - - - —
50 — -~ — —_ - - - — 2.7 8.0 45 — 2.5 1.9 445 —
6.6 — — - - 21 7.2 445 - - - — — - - — -
8.2 - - - - - - - —  19.2 7.6 447 —  18.8 1.7 49 -
Sample SRMAPT

1.6 D4 8.4 445 8.8

3.3 2.3 8.4 445 8.8

50 2.1 8.3 Wik 8.7

6.6 19.6 8.2 44 8.4

8.2 17,9 8.1 4 7.5

10.0 16.9 7.9 447 6.1

1.5 5.3 7.4 476 1.2

13.0 1.3 7.3 494 0.1

15.0 13.9 7.3 505 0.2 »

16.5 13.8 7.3 506 0.2 '

18.0 13.7 7.2 510 0.2 '

L3
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occurred at 10 to 12 feet. Vertical profiles consisted of surface, mid-depth
and bottom measurements at these points. A single vertical profile was taken

at the center of the main pit (SWMAPT) at 1.5~foot intervals.

In November 1983, three more pit wastewater samples (SW07, SWO8 and SW09) were
collected from the same location in the center of the main pit. These samples
were éollected with a peristaltic pump and Teflon tubing lowered to depths of

2-, 9-, and 17-feet below the pit surface.

Surface Water

In addition to wastewater samples taken from the French Limited pit, four
surface water samples were taken from area ponds and drainageways. Sample SWO3
was a grab sample taken from‘the abandoned sand pit immediately east of the
.main waste pit, Sample SW04 was a grab sample taken in the pond (abandoned
sand pit) south of Gulf Pump Road. Sample SWOS‘Qas a grab sample taken from
the swampy drainageway north of U.S. Highway 90. Sample SW06 was a grab sample
taken %n the "fishing hole” beneath the U.S. Highway 90 bridge.
; i

4.5,2 <Chemical Results--Surface Water and Pit Wastewater

The conventional analyses (primarily indicator parameters) of surface waters
from the French Limited site vicinity are shown in Table 4-18. The analyses

for metals, PCBs, pesticides,‘and GC/MS fractions are summarized in Table 4-19,

Pit wastewater samples SWO0l and SW02 were taken from the main pit, ané both
exhibited traces of phenols (see Table 4-18). All three wastewater samples
from the main pit (SW0l, SWO02;and SWMAPT) exhibited elevated TOC levels (62,000
to 62,700 ppb). The three waStewater samples collected in November 1983 (SwW07
through SW09) generally showeé increasing contamination at greater depths. The
sample taken from a 2~foot depth (SWO7) contained 19,100 ppb TOC and 110 ppb
TOX. SWO8, taken 9-feet deep, showed 28, 700 ppb TOC, 77 ppb TOX, and showed
two base/neutral fraction chemicals above detection limits )
[bis(2-ethylhexyl)phthalate at 3 ppb and di-N-butyl-phthalate at 2 ppb]}. The
deepest sample, taken from 17 feet (SW09), exhibited a bluish tint at the time
of collection, and showed 534,000 ppb TOC and 160 ppb TOX. This sample was

free of pesticides and GC/MS acid fraction pollutants, but contained numerous

Y




Table 4-18. French Limited Surface Water and Lagom Hater Chemical Amlysis Results

FRENGR4~5.4/061 HTB4~18.1

Human Heglth - -
Parzmeters thits Criteria  Incidence Range S01 SAPT 802 S03 S¥03D S04 805 06 07 08 9
Date Collectad - — - - < April 14-16, 1983 > $——toveder 26, 1983——>
Depth (feet) 1-10 1-18 1-8 1-10 1-10 3-16 1-3 1-3 2 9 17
Convert ional Analysis .
Carbon, TC w/l 1/l - 000-5%000 6220 62000 62700 12300 10200 12200 5700 12200 19100 23%0 534000
X ug/l s/1L 5866 DL 66 58 <ol <L L <DL < 110 7 160
Faenols w/l 3,500 9/10 =% 13 M k] 2 4 . 4 10 3 . - 3 - b)
pH* . s.u. . .. 5.0-8. -- -8.0 - 8.4 A Tl 7.1 6.9 7.2 7.1 5.0t 5.0t 5.0t
Conduct ivity* urhos/ca 15453 453 4S5 446 k *73 92 355 &0 05 120 120 (%]
Temperature® ‘c 18.4-21.0 18.4 0.4 2.3 18.6 18.6 17.8 21.0 0.2 19.0 19.0 19.0
Dissolved Oxygen /1 6.7 8.8 ~ - - - - - - - -

* Aversge Values.,

t Readirg taken with pH paper, all others with gi electrode.

NA = not aralyzed.

QL = less than detection limit (see Appendix I).

w5/l = pp.
vg/l = pph.

“d
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Table 4-19. French Limited Surface and Lagoon Water Chemical Analysis Results -
Human Heelth
. Parmmeters Units Criteria Incidence Range SWol Swo2 SWo4 SW05 SWo6 SWo8 SWo9
Date Collected - - - -~ < April 14-16, 1983 > <--November 26, 1983-->
; Depth/Range feet - - - 1-10 1-8 3-16 1-3 1-3 9 17
20 LS | SO '/ SO vernesNA L cie .. NA
Chromiun ug/l 50 2/3 10.0-11.0 13 10 11
Copper ug/l 3/3 . 5.6-6.6 6.2 5.6 6.6
Mercury ug/l 2.0 2/3 0.3 <DL 0.3 0.3
Zinc ug/1 3/3 13.2-172.9 13.2 16.8 17.9
PeBLiCides 1. iiveriiieroeaieotonacianareasianssoseenaaseasioassestasetortastocctioasnotnncasaroacncetasnana ceeseriercsnsreccsnetases .<DL.........<DL
BHC,G (Lindane) ug/1 0.186 4/1 - 0.003-0.045 0.003 0.003 0.045 0.005
GC/MS Volatiles .....ccevecscocracrontnenscssssnoscencsssonssanesaonassssssnsasanvcesasoNAirosnocooasenaeeSDlocunsaaoNAL o o e€DLee.oo€DLlevienennnsn,
Benzene ug/1 6.6 2/5 2-1500 2 ‘ 1500
Chloroform ug/l 1.9 2/5 3-390 3 390
1,1-dichloroethane ug/1 2/5 2-210 2 210
1,2-dichloroethane uw/l 9.4 2/5 4-190 4 190
1,1-dichlorocethene ug/1 0.33 1/5 13 <DL 3 13
T-1,2~dichloroethene ug/l 1/5 350 <DL 350
1,2-dichloropropane ug/1 87 1/5 17 <DL 17
Ethylbenzene ug/1 1,400 1/5 580 <DL 580
Tetrachloroethene ug/1 8 1/5 63 <DL 63
Trichloroethene ug/1 27 1/5 110 <DL 110
Toluene ug/1 14,300 1/5 410 <DL 410
Vinyl chloride ug/l 20 2/5 2-180 2 180
- GC/MS Acid Fraction .............. Ceereesaen B« $BLicererniannn. 7 S ceeeaes <DL........ RA...... <DL...... DL...evonns <DL
GC/HMS Base/Neutral ......viveeccvnsnsennnoncans . cerereenas $DL..veevrnnnnn NA.  oeivivennennes <DL........ 7 W d | A
Acenaphthene ug/1 20 1/5 260 <oL 260
Acenaphthylene ug/l 1/5 240 <DL 240
Anthracene ug/1 0.028 1/5 220 <DL 220
Benzo{A)anthracene ug/l 0.028 1/5 280 <DL 280
Bis(2-ethylhexyl)
phthalate ug/1 15000 2/5 3-390 3 390
Chrysene ug/1 1/5 170 <DL 170
Di-N-butyl-phthalate wug/l “1/5 2 2 <DL
Fluoranthene ug/1 42 1/5 630 <DL 630
Fluorene ug/1 0.028 1/5 570 <DL 570
NHaphthalene ug/1 1/5 720 x <DL 720
Phenanthrene ug/1 0.028 1/5 1300 <pL 1300
Pyrene ug/l 0.028 y 175 740 <DL 740

NA = not analyzed.
<DL = less than detection limit (see Appendix I).
mg/kg = ppm.

06
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GC/MS volatile and base/neutral fraction pollutants (see Table 4~19). Benzene
was found at 1,500 ppb or more than 200 times above the human health criterion

in SWO09.

ther”v%la;ile organic compdhnds found in SW09 were: chloroform (390 ppb);
ljZ-d?%ﬂloroethane (190 ppb); 1,1-dichloroethylene (13 ppb); tetrachloroethene
(63 pbb}; trichloroethene (1&0 ppb); and vinyl chloride (180 ppb). SWO9
contained high part per billion levels of several polynuclear aromatic hydro-
carbons (detected by the base/neutral fraction), including: anthracene at

220 ppb, benzo(A)anthracene at 280 ppb, fluoranthene at 630 ppb, chrysene at
170 ppb, fluorene at 570 ppb, phenanthrene at 1,300 ppb, and pyrene at 740 ppb.
The total of these polynuclear aromatics (PNA's) is about 3.3 ppm, which is
over 100,000 times above the 107> incremental cancer risk criterion of .
0.028 ppb for PNA's. In shallower waters, chloroform was detected in sample
SWOl at a level of 3.0 ppb, which exceeds the human health criteria of 1.9 ppb.
Other yvolatiles found in SWO? include: benzene (2.0 ppb), 1,1~ and
1,2—diﬁhloroethane (2.0 and 4.0 ppb) and vinyl chloride (2.0 ppb). The GC/MS

acid and base/neutral fractions were less than the detection limit in SWOl.

Table 4-18 indicates a change in pH and conductivity values from the April to
November sampling. The overéll reductions of these parameters reflect the
effects the May 1983 flood had on the lagoons waters. The large dilution of
lagoon waste waters by surface water during the flood can account for variance

seen between the two sampling periods. (Note: November pH readings'were taKen

using pH paper, all others with a pH electrode.)

In the surface waters north of the main pit, the analysis of SWO5 showed TOC
(35,700 ppb) that was triple that of SW03 from the abandoned sand pit east of
the main pit (12,300 ppb) and SWO06 from the "fishing hole'" beneath the U.S.
Highway 90 bridge (12,200 ppb). The GC/MS analysis for volatiles in SW06 was
observed to be less than the detection limit, however, metals analysis
indicated the presence of chromium (11 ppb), copper (6.6 ppb), mercury

(0.3 ppb) and zinc (17.9 ppb).
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Surface water sample SW04 taken in the abandoned sand pit south of the site
showed a TOC of 12,200 ppb, no detectable TOX, and nothing in the GC/MS

volatile, acid and base/neutral fractions above the the detection limit,

Like SW06, surface water sample SWO4 indicated the presence of chromium
(10 ppb), copper (5.6 ppb), mercury (0.3 ppb), and zinc (16.8 ppb). These
metals, particularly the chromium and zinc are present in SWO4 and SWO6 in

similar p%oportions as those seen in the main pit sludges,

The surfaée water sample SW04 from the'lake south of the main pit exhibited
traces of the pesticide Lindane (0.045 ppb), but was free of volatile organic
compounds. The pesticidé is not at a significant lev?l (the 1073

incremental cancer risk criterion is 0.186 ppb) and may be due to sources .-

external to the French Limited site.

4.5.3 Pit Wastewater and Surface Water Assessment

Water contamination in the main pit appears to be quite low over the shallower
depths (i.e. less:than 15 feet). However, seasonal changes appear to
significantly affect the concentrations of volatile organic contaminants in the
upper water layers. Surface water sample SWOl taken in April indicated the
presence of trace concentrations of five volatile organic contaminants, while
sample SWO8 taken in November indicated no volatile organics. This observation
could be attributed to the net temperature differences between April and
November (approximately 20°F). The cooler November temperatures reducé the
solubility of most organic compounds in water, reduce the partition coefficient
between sediments and water, and reduces the rate of volatilization from
sediments/sludges into the air. Wastewater sampled in November along the
bottom of the pit was highly contaminated with volatile organic and base
neutral compounds. Sample SW09 appeated to have a much higher suspended solids
concentration than SWOl (based on a visual comparison). The presence of high
concentration’ of base neutral compounds in SW09 and not SWOl could be due to
the high suspended solids concentration in SW09. Also the upper water layers
of the waste pit generally have a lower suspended solids concentration than the
lower layers due to the gravitational settling of the solids. Therefore, the
concentration of contaminants in the waters of the main pit is clearly affected

by the concentration levels inthe sludges and sediments, the ambient

e T 7 s R ety
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temperations of the sediment/water/air interface, and any disturbance which

might | interrupt the sedimentation process in the pit.
o 1

i l
Tﬁe waters outside the main pit do not appear to be contaminated with orgainc
contaminants. This can be attributed to the lack of surface pathways
connecting the different bodies of water. Runoff during non-flood periods is
virtually non-existent. Evaporation and infiltration into the ground water
appear to be the two dominant pathways for outflow from the main pit and other
p%ts, marshes and sloughs in the site. The presence of metals contamination in

tﬁe "fishing hole'" adjacent to the main waste pit appears to be an indication

of the proposed pathway.

aJs - SEDIMENT SAMPLING r
| .
446.1 Sediment Sampling Site Selection and Sampling Methodology ‘

Eﬂeven sediment samples (SEOl through éElO) were collected in April 1983, and
nineteen more (SE11l through SE29) were taken in November 1983, using either a
Ponar sampler, post—hole digger, shovel or vibracorer depending on depth of
water and sediment conditions. A sunmary of these sampling sites is presented
ié Table 4-20. Sampling tools were thoroughly cleaned and rinsed between
sampling locations by first rinsing with water and subsequently rinsing with
hexane followed by acetone. After the acetone rinse, the tool was rinsed with
d%sti%led water and allowed to dry. The first grab at each location was
dfscaéded as a further cleaning step. Lexan or PVC pipe used with the
vibﬁaﬁ?te sampler was discarded after each saméle'was obtained. Depth of
sediments sampled was 2 to 6 inches (0.05 to 0.2 meters). Sediments were
composited from three to four subsamples at each location. At ponds or defined

drainageways, subsamples were collected across a transect as shown in

Figure 4-17.

4,6.2 Chemical Results—-Sediments

Selected sediment samples were analyzed for metals. These results are
presented in Table 4~21. Samples from the main pit (SEOl and SE03) contained
elevated levels of almost all metals relative to sites outside the pit. One
sgmple:from the slough north of the pit (SE06) was analyzed for metals and
sﬁowed nothing significant. The sample taken in the abandoned sand pit east of

the main waste pit (SE04) did not show significant levels of metals. The ditch

T TP P
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Table 4-20. Sediment Sample Site, French Limited Site
Site Number Rationale
April 1983 Sampling
SEQ1, 02, 03 Composite samples taken on north-south transect from
! ' east, center, and west zones of main waste pit.
|
| Lo ]
| SEO4 i Composite sample taken on east-west transect from
\ abandoned sand pit east of main waste pit.
SEO5S Composite sample taken on north-south transect from
slough north and west of main waste pit and south of
U.S. Highway 90 near bridge,
>
SEQ6 Composite of samples taken on north-south transect from
slough north and west of main waste pit and south of
U.S. Highway 90 near west-end.
SEO7 Composite of samples taken on north-south transect
from "fishing hole" under U.S. Highway 90 bridge.
SE08 " Sample taken from centerline of slough north of U.S.
Highway 90 approximately 100 feet west of bridge.
SE09 Sample from drainage ditch approximately 80 feet south

of Gulf Pump Road and east of Riverdale.

SE10 Composite sample taken on east-west transect from
slough between main waste pit and Gulf Pump Road.

S006 Composite sample taken on north~south transect from
abandoned sand pit south of Gulf Pump Road.

November 1983 Sampling

}
SEll Composite of samples taken from slough south of U.S.
' Highway 90 along a cross section near west end of
the slough.

SE1'2 Composite of samples taken from slough south of U.S.
Highway 90 along a cross section near previous sample
site SEOS.

SE13 Composite of samples taken from slough south of U.S.

Highway 90 along a cross section near bridge.

SElL4 Sediment core sample taken at 6 to 12 inch depth at
sample site SEl3.
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Table 4-20. Sediment Sample Site, French Limited Site (Continued,
| Page 2 of 2) :
!\Sité Number Rationale

SE20,
SE22
SE23,

SE25,
SE27
SE28

SE29

» .18, 19

21

24

26

Composite of samples taken from slough north of U.S.
Highway 90 along a cross section northeast end of
slough.

Sediment core sample taken at 6 to 12 inch depth at
sample site SElS.

Composite of samples taken from slough north of U.S.
Highway 90 along cross sections. Sample sites

regularly spaced between U.S. Highway 90 bridge and
west end of slough. r

Samples taken from approximate centerline of swampy
drainageway north of U.S. Highway 90.

Composite of sample taken from the abandoned sand pit
south of Gulf Pump Road along an east-west transect.

Samples taken from centerline major drainageway south
of Gulf Pump Road.

Composite over depth of sediment cores, CO09B and CO10,
taken in main waste pit during verification of sludge
depths.

Composite of samples taken from the pond south of
Gulf Pump Road near existing groundwater wells GWOZ and
GW07. Sample taken along a north~south transect.

Composite of samples taken from the pond at southwest
corner of Gulf Pump Road and Maple Drive. Sample to
be taken along an east-west transect.

Composite of samples taken from Rickett Lake along a
north-south transect.

TR T
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Table 4-21. French Limited Sediments Chemical Analysis Results .

Axil, 1983 "
Paramsters. . . - —" Units  Incidence Rage . .. 01 SOID . SE02  SE03-— SBO% . ZSEQ5"-"SE05 SEO7—SEOS SE09 — 510 - 8006 ——SO0RD
Hotals vuuviieaesersesssnnenivancsesncassrtontasnssanasrssrsanncnnn ceereneareenes veeereMAiaaa.a. Crereeneeaanes | VOUUUUNUUUUUIN - VOURUIN  SPUURE . VOPPUURIPRIUON  FORRN .Y
Arsenic : ‘wheg &y S/5 0.1-9.9 9.9 6.3 35 ol ' 1.4 0.9
Berylium mg/kg dry  5/5 0.5-51.6 51.6  39.0 13.1 0.5 1.3 6.8
; Caduium : wigdey  4/5 0.2-1.6 1.7 5.0 41 Q@ 0.2 0.3
Y Chromiun w/kgdry  5/5 1.3-486 46 297 292 1.3 13.0 18.2
opper wgfig dry  5/5 0.7-150 '] 85 150 0.7 5.0 12.0
Hercury w/kgdey /S 0.26 o ) DL AL 0.26 aL
Nickel whgdry  5/5 0.9-592 %2 533 2 09 10.0 15.0
Lead kg dry  5/5 3.7-120 120 %.) 01 3.7 2.5 3.1
Selenium © mhgdy V5 0.2-0.7 0.7 0.7 0.6 0.2 A L
Silver /g dry  5/5 0.01-0.3 0.3 0.2 0.l 0.0 0.02 0.@
Zinc whg &y  5/5 6.0-85 850 6620 1070 6.0 €8.0 9.0
f MA = not emalyzed.
! DL = less than detection limit (see Appendix J).
me/kg = ppm.
3

L6
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south of the main pit (SE10) was also free of unusual metals contamination.

. The location of all sediment sites is shown in Figures 4-17 and 4-18.

The highest levels of organic contamination-in sediment samples occurred in the
main pit (see Table 4-22). Samples SEOl, SE02, and SEO3 reflect the composi-

-+ tion oé thé top 4 to 6 inches of sediment layers in April 1983. Samples SE25
and SE%G were composited over depth in November 1983 from vibracore samples
(CO09 and C0D10) and thus reflect a vertical average composition in the center
of the pit. High levels of GC/MS base/neutral fraction compounds were seen in
both April and November in all the samples, SEOl, SE02, SEQ3, SE25 and SE26.
Naphthalene (8,700 ppm in SE25) and phenanthrene (8,300 ppm) were the highest
concentrations observed in the base/neutral fraction. Sediments SE25 and SE26
were analyzed for the GC/MS volatile fraction, and showed benzene at 1,100 ppm
in SE25 and high ppm levels of over a dozen other compounds. Total extractable
organics (TOE) in the main pit sediments ranged.from 7,880 ppm to 92,600 ppm.
Phenols, TOX, and TOC were also high in these samples. SEO03 contained PCBs at
507 ppm, but the other samples were less than 100 ppm,

Sediment sample SE25 was further analyzed to determine the GC/MS volatile
fraction content in the "head space" air over the solid portion of the sample.
For this procedure, a small portion of the sediment (in this case 3.29 grams)
was transferred and then sealed into a standard 40 ml VOA bottle. A small
volume of gas from the head space (5 ml) was later injected into the GC column
for analysis. The gas content is shown in Table 4-23, The head spaée analys}s
detected everything found in the solid sample, plus low levels of five other
volatile combounds: chloroethane (4 ppm); methylene chloride (1 ppm);
1,1-dichloroethene (3 ppm); 1,1,l~trichloroethane (0.7 ppm) and
1,2-dichloropropane (0.4 ppm). For the ten volatile compounds found in both
samples, the levels in the head space analysis correlated well with levels in

the solid matrix.

The slough north of the main pit also contained significant yet lower levels of
the same organic contamination found in the main pit sludge/sediments (see
Table 4-22). TOE in SE0S was 91,400 ppm, while TOE in all the other samples
taken in the slough ranged from 209 ppm to 14,700 ppm. TOC concentrations
ranged from a high of 49,100 ppm (SEll) to a low of 2,730 ppm (SEl4). PCBs
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Table 4-22. French Limited Sediments Chemical Analysis Results

- _" MAILIN WASTE PIT o SLOUGH NORTH Q F M A I-N P1T
Parencters .- . .. - Units SEOL SEOLD SE02 SE03_ SE25 --SE26 . _ SEOS SE06 "—SEO7 SEl1 "'SEl2°°..SEl3  TSEl4- .
Date Collected: - SmmeloseTApril 1983 -cmme—eaee > <-Nov. 1983-> <----April 1983 > < November_1983-=—-~~->
Conventional Analysis
Solids X Wet 12,2 14.1 28.2 20.0 24.2 38.1 55.4 48.1 19.2 31.8 37.3 43.5 68.4
Carbon TOC g/xg dry 383 4.5 38.4 179 115 66.6 3.9 11.0 5.40 49.1 22.3 8.44 2.73
TOX mg/kg dry 633 535 239 241 170 51 38 36.6 8.63 14 6.1 2.0 1.6
TOE mg/kg wet 10200 7880 31400 92600 30300 68900 91400 602 209 4120 14700 1060 1960
i Phenol mg/kg dry .3 24 8 . 23 KA NA 1.7 2.6 <DL NA NA NA NA
GC/MS VolatileS..coeeeseovroresoscasencsnsvossesMecseeecMivee s Moeee e dlaennnnnn vecasensese A i NALLLLLRAL L LW HAL LU WAL, L RAL LGl
Benzene ng/kg dry 270 120 0.27
Chlorobenzene ng/kg dry . __ <P, —3— -
Chloroform ng/kg dry 230 55
1,1-Dichloroethane mg/kg dry 39 150
1,2-Dichloroethane -mg/kg dry 230 348
1,1-Dichloroethene mg/kg dry . __ <DL, —-1.8- -
T-1,2~Dichloroethene wg/kg dry 77 200
1,2~Dichloropropane wg/kg dry 100
Ethylbenzene wg/kg dry 87 39 0.20
Methylene chloride mg/kg dry <DL 170
Tetrachloroethene mg/kg dry 120 6
1,1,1-Trichloroethane wg/kg dry <DL 55
Trichloroethene mg/kg dry 48 16
Toluene ng/kg dry 170 87 ~0.037
Vinyl chloride ng/kg dry 13 69
GC/MS Acid PractioN....ceeesevecvoorsoccsaccseslDleacrns <DL..... <DL..... CDLiceessnoesensaneanasasNAL s .$DL.,...{DL......NA......NA,.... .NA. .NA
Phenols mg/kg dry 170 55 3
Pentachlorophenol mg/kg dry 740 290
2,4-Dimethylphenol mg/kg dry 83, <DL
PCBB. ccivvecnnncnnas i s erass N esereseneaa a0 et sens Attt taeseat et enassatb s ase s Y .<DbL,....<DL..... (4] P cerraasanse cesssuone
PCBs, Total mg/kg dry 80.9 49.5  44.7 507 NA NA NA NA NA MA
PCB-1016 _mg/kg dry NA NA NA NA NA NA 9.6 26 0.25 0.4l
PCB-1260 mg/kg dry NA NA NA NA NA NA 0.35 0.9 0.12 <DL
Pesticides. .iveeececeonncsacanes mg/kg dry......<DL......<DL..... <pL.....<DL.....<DL..... <DL. <DL.....<DL..... <DL......NA...... NA...... NA...... NA
GC/MS Base/Neutral......cevuveeensneanasssanacscsaraannsosesososeeMhuveaann e NA...... NA..oviionnnnnnn MA........
Naphthslene mg/kg dry 1300 280 2400 8700 1700 2.5 160 0.48
Acenaphthylene wg/kg dry 240 62 340 2000 250 0.11 17 0.14
Acenaphthene ng/kg dry 190 58 320 4100 170 0.83 27 0.19
N-Nitrosodimethylamine mg/kg dry 160 39 700 <pL 150 <DL <DL 0.29
Bis(2-ethylhexyl) phthalate wg/kg dry <DL <pL <pL <DL 45 <DL <DL <DL
Di~N~Octyl-phthalate mg/kg dry 16 13 <DL <DL <DL 0.61 <DL <DL
Phenanthrene mg/kg dry 710 150 1800 8300 630 1.8 91 0.51
Aathracene wmg/kg dry 120 38 200 2200 160 0.18 9.4 0.0%
Fluoranthene mg/kg dry 280 81 650 3000 170 0.35 21 0.48
Pyrene mg/kg dry 280 84 540 2500 190 0.33 18 0.45
Chrysene mg/kg dry 63 22 98 790 60 <DL 2.5 0.07
Benzo(A) anthracene mg/kg dry 98 32 210 740 63 <pL 4.8 0.26
Benzo(B)fluoran wg/kg dry 52 17 97 700 45 <DL <DL 0.20
Benzo(A)pyrene mg/kg dry 52 13 <DL 450 <DL <pL <DL <DL
Ideno(l, 2,3~CD)pyrene mg/kg dry <DL <DL <DL 110 <pL <DL <DL <DL
Benzo(ghiSperylene mg/kg dry <DL <DL <DL 74 <DL <DL <DL <DL
Fluorene mg/kg dry 280 70 680 5400 400 <DL 59 0.25
NA = not analyzed. [
<DL = less than detection limit (see Appendix J). 8

wg/kg = ppm.
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Table 4~23. Head Space Analysis of SE25
Concentration Concentrationt
‘ Compound * (ug/m3) (ppm)
[
*C loroethane . E 11,000 4
linyl Chloride : 140,000 55
* Methylene Chloridé ‘ 4,000 1
* 1,1-Dichloroethene ‘ 12,000 3
1,1-Dichloroethane 55,000 14
Chloroform 190,000 39
Trans—l 2—D1chloroethene 96,000 24
1'2-D1chloroethane ' 110, 000 27 "
* ljl,l-Trichloroethane 4,000 6.7
* lﬁZ-Dichloropropane ‘ 5,000 0.4
Tlichloroethene ‘ 41,000
Benzene \ 220, 000 69
! Tétrachloroethene t 89,000 13
Toluene 78,000 21
Ethyl benzene 31,000 7

Me thodology: 3.29 grams of Sample No. 299315 were transferred into a clean
VOA bottle. 5 ml of head space from this bottle was injected "
onto the GC column,

Notes% * Compounds not detected in the 3011d sample analysis

i 1 Concentrataon (ppm) = (ug/m ) (24 5000)
4 | (molecular wexght)(lo )
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ne | |
(le6;and 1260) were found in samples SEll through SEl4 in concentrations
r%ngiﬁf from a high of 24 ppm (SE12) .to a low of 0.12 ppm (SE13).

3 1 )
| The sl%ugh north of U.S. Highway 90 was sampled (See Table 4-24). Traces of
\phchalates.and other base/neutral compounds seen in the main pit

sediments/sludges were found in this slough at fractional ppm levels and below.
TOE ranged from 574 ppm (SE08) to 2,660 ppm (SEL5).

compounds were found.
iSE17, SE18 and SEI19.
[ j

lSa%pleﬂSEZO north of the slough area showed anthracene (0.065 ppm), chrysene
' ' |

No GC/MS volatile
Traces of PCBs below ! ppm were found in samples SEl§,

{(.15 ppm) and traces of six other base/neutral extractable organic compounds
I

. . . . r.
'found in the main pit. These two compounds were not found in the slough north

of U.S. Highway 90, which might reflect contaminant transport processes which

are active only during high water periods (i.e. flooding).

Th? pit,east of the main pit (SE04) contained elevated TOE (541 ppm), but

?therw1?e is practically free of organic contamination (see Table 4-24).
L
Organic |

‘analyses of other sediments collected from sites south and west of the
i | .
qain piﬁ are presented ip Table 4-25. Sample SEIQ from the ditch immediately

south of the main pit cohtained phenanthrene at 2.1 ppm and several other
Sase/nedttal compounds below 1 ppm that were also found in the main pit.
Sedimentg from the abandoned sand pit south of Gulf Pump Road (S006 and SE22)
were free of volatile compounds and otherwise contained low ppm levels of

phthalates and three base/neutral compounds (naphthalene, fluoranthene, and

pyrene). Sample SE23 from the drainageway toward Rickett Lake also contained
t

low ppm ?evels of phthalates, 16 ppm methylene chloride, and 0.008 pppm of

PCB~1260. SE24 further downstream exhibited higher levels of PCBs and TOX.

Sedlments from Rickett Lake (SE29~~see Figure 4-19) contained 0.007 ppm

PCBJIZGO 2.8 ppm TOX, and low levels of phthalates.

The two ponds near the Riverdale Subdivision (SE27 and SE28) exhibited 2.5 and
7. 3 ppm TGX 341 and 1130 ppm TOE,

respectively.

and 0.46 and 0.021 ppm PCB-~1260,
Bis(2-ethylhexyl)phthalate was also found in both ponds.
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Table 4~24. French Limited Sediments (hemical Analysis Results — e T
T T SLOUGH NORTH OF U.S. 90 IRATNAGE NORTH OF 90 EAST PIT
Parameters thits SE08 SE1S SEL6 E17 18 SE19  SE20 200 szl SEO4

April 1983 {————November 1983—————> <—November 1983—~>  April 1983
Canventional Analysis
Solids % et 4.4 8.6 2.8 185 45.4 6.0 44  55.0.—--54.1 8.4
"7 Carbon TOC ) g/kg dry 11.2 0.35 3.4 36.4 18.5 8.85 14.2 2.9 13.3 1.3
T g/kg dry 49.6 1.6 5.4 17 2.5 1.9 2.0 1.6 0.75 7.1
TOE o g/kg wet 574 . 2660 636 €80 1330 921 568 314 410 541
QC/MS Volatiles....ouvvrserecnnncnanss cereene .NALLLLL <DL..... <DL......NA..... DL......MA...... NA....... NA...... M. .oovnnns NA
GC/MS Acid Fractiam..... Ceereseserisantiiienas SN N VN M..... dL......M.. coaMALLLLLL M...... M........ <IL
Phernols ng/kg dry 0.85
m&l‘l..ll‘l.....l'.“.l'.‘.'.....‘l. lllllll ..'m. lllll LI BB @ 2 2 0080 0 0 L E 0B PP OB O N ERe LRI RNEEORPS T OO NP E SN SRS EN GRS
PCBs, Total mg/kg dry NA NA NA NA NA NA NA L
FCB-1016 mg/kg dry OL L 039 0.02 DL DL oL L M
PCB-1260 mg/kg dry <L 0.027 0.042 0.012 0.011 o0.016 0.021 0.0 NA
Pesticides....... teeesssessnaas ceesasesstetettasttsensens NA...... NA...... NA...... NA......NA...... NA....... NA...... MNA........ <DL
GC/MS Base/Neutral.......eee... Cereeversttenaaae M. iiiiiiiiieiiinenene. N . M.iieeenennn
Naphthalene wg/kg dry 0.022 DL DL DL DL DL
Di-N-Octyl-phthalate g/kg dry <DL <DL L 15 0.49 0.57
Di-butyl-phthalate mg/kg dry 0.0% <DL <DL <DL 0.18 <DL
Bis(2-ethylhexyl)phthalate mug/kg dry 0.81 0.83 <DL 17 0.44 <IL
Diethyl phthalate wg/kg dry <DL DL DL 0.059 <DL <DL
Anthracere mg/kg dry . <DL <DL <DL DL 0.065 <mL
Fluorarthene ng/kg dry DL DL 0.088 DL 0.025 <DL
Pyrene mg/kg dry DL <DL 0.1 dL  0.029 <0
Chrysere wg/kg dry DL DL L DL 0.15 DL

NA = not amalyzed.
<DL = less than detection limit (see Apperdix J).
wg/kg = ppm.
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Table 4~25. French Limited Sediments Chemical Apalysis Results

- - - IAKE SOUTH OF DRAINAGE TCWARD RIKEIT PONDS-NEAR: -
- ) DITCHES REAR STIE - GULF PUMP ROAD RICKETIT LAKE LAKE RIVERDALE =
Parameters - - Units SE09 -SE10 S006 S006D $£22 E£ E2% TSE29 SE27. S8
Conventional Analysis
Solids % Wet 41.4 46,5 3.0 33.9 3.7 58.0 62.4 4.3 4.0 53.7
Carbon TOC g/kg dry 16.2 14.2°  19.2 18.1 3.0 4.7 4.70 214 1.8 8.4
TX o mg/kg dry 215 ___0.53__ 82.7 85.4 091 0.8._._0.77 2.8 2.5 7.3
TOE uwg/kg wet 2060 1380 646 647 <240 2% 1310 594 %l 110
GC/MS VOlatiles....veeresnerseneneneaceeearonnssMluaesns MA....... M........ MA....... ervennes TR | W DL..eee MAeeeooMA
Benzens wg/kg dry 0.045 <DL
Methylere chloride ug/kg dry DL 6 _ _—
GC/MS Acid Fractim...evveevvsrvenccnsnssennsee. Moo, Y M....... M......... M...... M...... NA
Phenols ng/kg dry
PCBS..veeanenannsaee cesecseas csessrescanarsecnns NA..... sessses PR | NA....... -
PCBs, Total g/kg dry 0.16 NA NA NA NA N
FCB-1016 g ry N DL 0.3 DL DL 0.12
PCB-1260 dry NA 0.008 0.022 0.007 0.46 0.0
PesticideS.ccveescnereosennnorasy ng/kg dry...... NA...... DL.eunss. NA........ MA...... DL...... MA....... MA......... MNA...... NA...... NA
GC/MS Base/Neutral.....ceveeveerencnsnsossensans . M........ S M ieiiiincnrnnrionsrancnons
Naphthalere g/kg dry oL 0.120 <DL DL oL <DL
Acenaphthylere mg/kg dry 0.73 <DL <DL <0L <DL <IL
Acenaphthere mg/kg dry 0.42 <DL <DL <DL DL <DL
Diethylphthalate mg/kg dry <DL <DL <L oL <DL 0.91
Di-N-butylphthalate ng/kg dry DL DL <DL <DL oL 0.82
Bis(2-ethylhexyl)phathalate  mg/kg dry QL 3 2.6 0.8 0.32 9.5
Di-N-Octyl-phthalate wg/kg dry L 21 QL QL DL DL
Phenanthrere mg/kg dry 2.1 <DL <DL <DL <DL <@L
énthracere g/kg dry 0.47 DL <IL <DL <DL <DL
Fluoranthene mg/kg dry 0.57 0.059 <DL <DL <DL <L
Pyrere mg/kg dry 0.87 0.078 QL <L IL <DL
thrysene mg/kg dry 0.19 7 <DL <DL <DL <DL <IL
Fluorere og/kg dry 0.82 <OL <DL <DL DL <DL
Nit robenzene ng/kg dry, 0.3 <DL <DL <DL <DL <

NA = mot analyzed,
<DL = less than detection limit (see Apperdix J).
wg/kg = ppm.
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& sample of sediments from the main pit was tested for a variety of physical
| .

iand chemical parameters which could affect the selection of treatment

.'alterpatives. These test results are listed in Table 4-26.

' 1

'

4.6.3 Sediments Assessment

The siudgeé and sediments in the main pit (SEQl, SE02 and SE03) are
substantlally contamlnated with naphthalene (up to 0.24 percent), phenanthrene

(up to 0.18 percent) PCBs (up to 507 ppb), nitrobenzene (up to 680 ppm), and

' other | organxc compounds . Sampllng by the USEPA on September 20, 1978 revealed

PCBs (283 ppm) and oil and grease (10.8 percent) inside the main pit. EPA
samplxrg in the north slough showed 1,560 ppm PCBs and 24.8 percent oil and
grease. The solubility of many of these compounds is low, and consequently the
surfac% and ground waters do not exhibit significant levels of these compound§.
The vo}atile component of the;e sludges 1is aléo substantial, since benzene was
found at 1100 ppm and over a dozen other compaunds were seen in the high ppm
range. The volatile compounds are affecting the shallow ground waters south of
| the main pit (see wells GWO8 and GW09) at substantial (part per million) levels
:gor some compounds. Seepage of leachate from the main pit to the shailow

‘aquifer is occurring and appeats to be transporting many of the volatile

organics and some base/neutrals from the pit sludges into the shallow ground

water,
!

The sub-bottom profiling and vrbracore sampling (see Section 4.4.2) indicated
sludge deposits up to 5.5 feet thlck on the bottom of the central portion of
the main pit. Samples SE03 and:SEZS/SE26 were taken closest to this zone, and
showed generally the highest chemical contamination. The other samples were
further from this sludge-zone, and showed slightly lower concentrations. This
concentration is likely to prevail across the entire underwater portion of the
main pit. The vibracore samples indicate that dispersive forces-(leaching,
floods, etc!) over the past yeafs have contaminated what was originally clean
sands on the sides and floor of%the pit. The entire bottom of the main pit is
likely to be substantially contdminated to depths ranging from 1 foot up to a
minimum of 6 feet beneath the sgdiment water interface.

Sludge/sediment deposits exhibiting substantial chemical contamination in the

slough between U.S. Highway 90 and the main pit were found to depths of
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| {Table 4-26. Physical Characterization of Sediment Composite 1
T French Limited Main Pit [

.:PTraéeCer Value
pi 7.20
Alkalinity (% as CacO3) 5.76
Moisture (% Water) 83.68
Solids (X Solids) 16.32

_ Vglatile Solids (Z @ 550°C) 3,20
0il and Grease (ppm) 6,385
BAD (X) 2.82 r.
Carbon (X dry basis) 20.64

' H¥drogen (%X dry basis) .47
Nitrogen (% dry basis) 0.44

' Sylfur (X dry basis) 2.2

" Chlorine (% dry-basis) 0.077
Sqdium (% dry basis) 0.085
Potassium (X dry basis) 0.13
Phosphorius (X dry basis) 0.067

|
B1U/pouqd 3,334
|
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12 inches in an earlier USEPA study (Nadeau, 1981). EPA's study found a

distinct correlation between TOE and PCBs in sediments and cores taken from the

slough area.

Seéiqents in the east pit (SE04) and north of the main pit (SE05, SE06, SEO7,
SEO8, SEll; SE12, SE13, SEl4, SEl5, etc) exhibit definite contamination as
iA#icated by TOX, TOC, and GC/MS base/neutral analysis, although at levels 1 to
2 ofders of magnitude lower than the main pit. The Flood of 1979 created a
breach in the north dike adjaqent to the U.S. Highway 90 bridge, which allowed
sludges and floating oily residues to escape into the backwater area beneath
the bridge and between the highway and the main pit. Sediment SE20 indicates
thaF,some contaminant transport has apparently occurred into the area north of

thel highway, but that the contamination is not present in significant  levels.

Sediments along the drainage pathway south of the site exhibit low level
céJtanination (primarily phthalates and trace levels of PCBs) as far down as
Rickett Lake. Transport of contaminants during flood events is probably the
mechanism through which this occurs. Low level phthalate and PCB contamination
(generally less than 1 ppm) on two ponds in the Riverdale area could also be

explained by transport during flood events.

Because the major portion of the surface contamination other than the main
waste pit sludges has cleanei‘EEL/t e transport of contaminants by floodwaters
or surface drai;;g;-zg~5;gggbly minimal. The contamination seen in and along
the| area drainageways is probably a result of past events and not an indicator

i . . . .
off pn-going surface migration of contaminants.

4.17] |sOTL SAMPLES
4,7.1 Site Selection Sampling Methodology

Five soil samples (SO0l through S005) were collected in April 1983, while five
more soil samples (SO07 through SOl11) were taken: in November 1983 to supplement
t&e previous sampling (see Table 4-27 and Figure 4-20). Soil samples were
c%l}écted by compositing three to four subsamples from a given area. A hand
trowel, shovel or post~hole digger was used to obtain the subsamples. The
depth of the samples was 2 to 6 inches. Sampling tools were thoroughly cleaned

and| rinsed between each location. Cleaning involved removal of cross
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Table 4-27. Soil Sample Sites, French Limited Site

Site Number

Rationale

April 1983'Sampling

S001
5002
S003
5004

5005
59(9

Composite samples of soils from west end of French
Limited site, near slough south of U.S. Highway 90.

Composite samples of soils south of Gulf Pump Road in
south swampy drainageway west of Old Harris County
Landfill.

Composite samples of soils along east site boundary.

Sludge and soils above slough waterline south of U.S.
Highway 90.

Composite samples of soils north of U.S. Highway 90 in
marshy area flooded by past high waters.

November-1983 Sampling

5007
| $008

5009

5010

5011

Composite samples of soils above swamp waterline north
of U.S. Highway 90 between slough and swampy drainageway.

Composite sample of soils above swamp waterline south of
Gulf Pump Road along south side of drainageway.

Composite sample of soils in swampy drainageway south of
Gulf Pump Road east of the 0Old Harris County Landf111
same locations as S002.

Composite sample of soils taken from dry drainage ditch
in northern portion of Riverdale Subdivision.

Composite sample of soils taken in dry drainage ditch
in south portion of Riverdale Subdivision.
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contamination followed by a water rinse, followed in turn by a hexane then
acetone rinse. The sample tool was then rinsed with distilled water and
allowed to air dry. The first subsample was discarded as a further cleaning

step.

4.7.2 Chemical Results

Chemical analyses are presented in Table 4-28. The sludge samples SO0l and
5004 in the backwater area around the slough south of U.S. Highway 90 exhibited
the highest levels of TOE, TOX and TOC. A high level of contamination in S001
and S004 was expected, because the major portion of these samples was dried ox
semi—-dried sludge residue. Contaminants in SO00] were the most concentrated,
with levels of TOE at 337,000 ppm (33.7 percent), TOX at 330 ppm, and TOC at

45 g/kg (4.5 perceat). SO0l and S004 contained PCBs at levels of 209 and

237 ppm, respectively. S001 and S004 also.exhibited significant levels of
GC/MS base/neutrals, some of which were néphthalene (480 ppm for S004), and
phenanthrene (360 ppm for S004). S004 contained levels of acenaphthene,

anthracene, chrysene and fluorene which were less than the detection limit in
sS001.

The soil sample S005, taken in April 1983 north of U.S. Highway 90, exhibited
the lowest TOX (17.2 ppm) and the lowest TOE (421 ppm) of all the soil samples.
S005 and SO03 (taken east of the main pit) contained 0.10 ppm and 0.22 ppm
di-N-octyl-phthalate, respectively. Sample S007, taken north of U.S,

Highway 90 in November 1983, contained 0.0l14 ppm PCB-1260, 2.2 ﬁpm )
bis(2-ethylhexyl) phthalate, and 5.6 ppm di-N-octyl-phthalate.

Sample S002 taken south of Gulf Pump Road in April 1983 was observed to have
TOX of 140 ppm and TOE of 1,230 ppm, which was double that of sample S003,
Sample S009 taken from the same vicinity in November had a TOX of 2.7 ppm and a
TOE of 602 ppm. While sample S002 was not analyzed for GC/MS base/neutrals,
S009 showed bis(2-ethylhexyl)phthalate (25 ppm) and di-N-octyl-phthalate

(18 ppm) in the base/neutral fraction.

Sample S008 was collected further south of S009, and exhibited 0.15 ppm
PCB-1260, 18.3 ppm TOC, 2.3 ppm TOX, and 1,630 ppm TOE.

~
. .
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Table 4-28. French Limited Soils Chemical Analysis Results
Parameters Unics Incidence Range S001 5002 5003 S004 5005 $007 $008 5009 S010 Soll
Date Collected (== a——————— April 1983 > < November 1983~—=w=c—ce-~ —>
Conventional Analysis
; Solids X wet S/5 30-78.2 78.2 45,1 46.7 55.6 417.1 67.4 48.4 48.7 87.9 83.3
‘ Carbon TOC gl/kg dry 5/5 18.1-45.0 45.0 21.5 24.9 44.9 20.7 18.3 39.2 12.3 1.65 11.5
TOX wg/kg dey  5/5 60-330 330 140 60 256 17.2 1.9 2.3 2.7 1.0 0.84
TOE mg/kg wet S5/S 421-337000 337000 1230 646 313000 421 698 1630 602 <670 13100
1 D P |7 NS | 7 WP |7 e | 7 WA |7 Ve |7 W 7 N |7 W NA
Arsenic mg/kg dry 1/1 2.4 2.4
Berylium wg/kg dry 1/1 0.5 0.5
Cadmium wg/kg dry 1/1 0.5 0.5
Chromium mg/kg dry 1/1 220 220
Copper mg/kg dry 1/1 96.0 96.0
Mercury mg/kg dry 1/1 1.56 1.56
Nickel mg/kg dry 1/1 12.0 12.0
Lead mg/kg dry 1/1 136 136
Selenium wg/kg dry  1/1 0.7 0.7
Silver ug/kg dry 1/1 0.1 0.1
Zinc mg/kg dry  1/1 122 122
3
FCBs, Pesticides .....vcvuceconnas Cesevsveanetesann cecnacnans testevessaneneatnan NA.......NA......... PRI 4 1) P teerecercceteaear st eatrnans
PCBs, Total ng/kg dry 2/3 209-237 209 237 NA NA NA NA NA
PCB-1016 mg/kg dry NA A DL <DL NA 0.003 <DL
PCB-1260 mg/kg dry NA " NA 0.014 0.150 NA 0.008 0.017
Pesticides wg/kg dry <DL <DL <DL NA NA <DL NA NA
- GC/MS Base/Neutral ................ creeeraanaenas cererenes Ceeererseesanetanronn A it iiiiieeensosasevensonannsacsannnonss BA..oiiiiiinnnnnns MA....... NA
Naphthalene wug/kg dry  2/6 6.8-480 6.8 L 480 <DL <DL <DL
Acenaphthylene mg/kg dry 2/6 37-280 37 <DL 280 <DL <DL <pL
Phenanthrene mg/kg dry  2/6 19-360 19 <pL 360 <DL <DL <DL
Fluoranthene mg/kg dry 2/6 98-140 98 <DL 140 <DL <DL <DL
Pyrene ng/kg dry  2/6 110 110 <DL 110 <DL <DL <DL
Benzo(A)anthracene mg/kg dry  2/6 23-55 55 <DL 23 <DL <DL <pL
3,4-Benzofluoran mg/kg dry 2/6 25-32 32 <DL 25 <L <pL <DL
Acenaphthene mg/kg dry 1/6 68 <DL <DL 68 <DL <pL <DL
Bis(2-ethylhexyl)phthalate mg/kg dry 2/6 <DL <DL <DL <DL 2.2 25
Di-N-Octylphthalate mg/kg dry 4/6 0.1-18 <DL 0.22 <L 0.1 5.6 18
Anthracene ug/kg dry 1/6 16 <DL <L 16 <DL <DL <DL
Chrysene wg/kg dry 1/6 14 <DL <DL 14 <DL <pL <oL
Fluorene mg/kg dry 1/6 140 <DL 14)) A 140 <DL <{DL <DL
GC/MS ACLdS . .vtniiunierneresoeneneoerooasannacsceenrnanes cereiancrrans <PL....... NA...... {DL...... <DL...... <DL....... Ra....... NA...... <DL....... NA..,..... NA
!
GC/MS Volatiles ...iuuiiiennneeenenansneseeenernninssansnennsocnanannn NA....... NA...... AL L., NA.....e NA....... NA...... JNAL ..., PDL....... HA....... RA
NA = not analyzed.
<PL = less than detection limit (see Appendix X), =
N

mg/kg = ppm.
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Samples SOl0 and SOll, collected from the Riverdale subdivision, contained
traces of PCB-1260 (0.008 ppm and 0.017 ppm, respectively). SOl0 also
contained a trace of PCB-1016 (0.003 ppm). Sample SOll contained 11.5 ppm TOC

and 13,100 ppm TOE, which may be due to ‘waste oil from trucks or automobiles.

4.7.3 Assessment

Soil samples SO0l and SO04 exhibited the highest TOX levels of any of the area
samples (330 and 256 ppﬁ, respectively). These samples (primarily dried
sludge) are from the zone of heavy sludge deposits reported earlier between
U.S. Highway 90 and the main pit (Nadeau, 1981). These same two samples also
exhibited the highest levels of GC/MS base/neutral compounds, as well as being
the samples exhibiting the highest levels of PCBs (209 and 237 ppm,
respectively). PCBs may not be uniform1¥5d?stributed in the slough since the

, 56K A% _
sediment samples (SE05, SE06 and SEO07) from the same area did not show any

PCBs, hgffif:f;ZE—;éh;m“é;e prhmaril;-}ssabiéféd with fléatihg sludgés, "they._ .

would be present only to a minor extent in the slough sediments. = . "_

- e e e ¢ e e et e {

N 1 . o ¢ e e e e o bt 8 o

TOX levels in the November 1983 soil samples are much lower than levels found
in April 1983, TOC and TOE were also somewhat lower in November but not
significantly lower. Samples SE02 (taken in April) and SEO9 (November) had TOX
levels of 140 ppm and 2.7 ppm, respectively, and both samples were collected
within 100 feet of each other from the swampy area south of Gulf Pump Road. No
explanation for this difference can be found in the sampling technique or lab

analytical method. -

Recent flood events have transported sludge residues out of the French Limited
main pit. Inspection of the area after the May 1983 flood revealed small
sludge residues deposited on tree leaves and limbs south of Gulf Pump Road.
The analysis of soil samples SO07 through SOll indicates that soils away from

the main pit do not appear to have been widely contaminated by past flood

events,

Soil sample S002 was taken in April 1983 in the marshy area south of the main
pit, some 400 feet along the flood pathway downstream from the main pit. The
levels of TOX (140 ppm) and TOE (1,230 ppm) strongly suggest that past flood
events (19697 1973, and 1979) have indeed carried oily deposits southward
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across the site boundaries. No GC/MS analysis was run on this sample. Sample
S009 was taken near S002 in November 1983, and analyzed for all GC/MS fractions.
S009 was free of contamination except for bis(2-ethylhexyl) phthalate (25 ppm)
and di-N-octylphthalate (18 ppm). SO009 was not analyzed for PCBs, but S008
furthep_§outh_conta1ned 0.15 ppm of PCB~1260. One isolated finding of PCBs at
thls level of contamination is not sufficient to demonstrate wide-spread

Tpollution downstream.

e ™
PRy

2ol / 5 o au-//ge;
Soil sample S003 exhibited 60 ppm TOX, 646 ppm TOC, and 0.22 ppm di-N~octyl-

phthalate. Since this sample, taken from the low lying area northeast of the
main pit, did not show other organic contaminants found in the main pit sludges,
this contamination may not be due to the French Limited site.

Soil sample S005, taken north of the U.S. ﬁighway 90 bridge near the "fishing
hole" beneath the bridge contained the lowest levels of TOX (17.2 ppm) and TOE
(421 ppm) of any of the soil sites sampled. Di-N-octylphthalate was also seen
at this site at 0.10 ppm. Contaminant transport northward from the main pit
through U.$. Highway 90 bridge may have occurred. However, the absence of
other contaminants in this sample raises doubt that this contamination

originated from the French Limited site.

Soil sample S007 farther west from S005, indicates the same type of
contamination as S005, primarily low ppm levels of two phthalates. 8007 did,
however, have a trace concentration of PCBs. This could have originatediat
either the French Limited or Sikes Disposal Pits site, existing evidence 1is
insufficient for a conclusion.

7 [

///The soils sampling and analysis suggests that significant levels of contami;;H?E\\
/// are not being transported off-site by flooding or other mechanisms. Contamina-—

————

ticn levels in the area soils indicate that some transport of contaminants may P

have occurred at some past time, but these transport mechanisms do not appear .

L
\\{o~be active now. /
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4.8 FISH TISSUE

4.8.1 Sample Site Selection Rationale

Five composite samples of fish tissue were taken from the fishing hole (BIOI,
BI02, BI03, FTO04, FTOS) beneath the U.S. Highway 90 bridge and analyzed to
determine if metals and PCBs were accumulating in aquatic organisms. In
addition, two samples were taken from the lake south of Gulf Pump Road (FTO06,
F107), and two samples were taken from the lake in the Riverdale Subdivision
(FT08, FTO9) (see Table 4-29). Three samples were collected using electrofish-
ing equipment in April 1983, and six more samples were taken in November 1983.
The locations of these sites are shown in Figure 4-21. 1Individual fish tissue

samples were composites of a minimum of two specimens of a single species,

4.8.2 Chemical Results

The fish samples BIOl, BI02 and BIO3 collected in April 1983 all exhibited
mercury concentrations ranging from 0.08 to 0.17 ppm (see Table 4-30). Mercury
levels were below detection limit in all samples taken in November, 1983. The
tissue samples also contained polychlorinated biphenyls (PCB) levels ranging
from 2 to 390 ppb. These tissues would be those fish portions consumed by
humans and thus would represent a direct component in the human diet. The Food
and Drug Administration (FDA) currently has a limit of 5,000 ppb for PCBs and
500 ppb for mercury in fish tissues consumed by man. The FDA limit for PCBs

will be reduced to 2,000 ppb in late 1984, but this change does not affect the

conclusions in this report.

4.8.3 Assessment

The levels of PCBs and mercury in fish near the French Limited site clearly do
not exceed the FDA criteria for human health protection. Since the levels of
PCBs observed in the second set of field samples are all less than 390 ppb,

PCBs in fish tissue do not appear to present a significant threat to human

health at this time.

4.9 TERRESTRIAL ECOLOGY

The French Limited site consists of a fenced lagoon with steeply cut banks.
North and northeast of the lagoon, separated by only 5 to 10 feet in some
spots, are borrow pits which are filled with water. These borrow pits have
been invaded.by vegetation, and the vegetation in these sites could be compared

with plants growing on and in the contaminated lagoon.

3\




FRENCH84-S.5/0613VTrB4-29.1

116

Table 4-29. Fish Tissue Samples Sites, French Limited Site

Site Number

Rationale

April 1983 Sampling

BIOl, 02, 03

November 1983 Sampling

BI04, 05

BI06, 07

BI108, 09

Composites of fish specimens beneath U.S. Highway 90
bridge analyzed for bioaccumulation.

Additional fish specimens beneath U.S. Highway 90
bridge analyzed for bioaccumulation.

Fish specimens in south pit analyzed for
bioaccumulation.

Fish specimens in pond on southwest corner of Gulf
Pump Road and Maple Drive, analyzed for
bioaccumulation.
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Table 4-30. French Limited Fish Tissue
FDA .
Compound Units Criteria  Range B101  B102 B103 FT04 FTO5 FTO 6 FTO7 FTO8 FTOS
Date Collected <-April 14, 1983--> (e November 27, 1983~—-=—=——ew=m- >
<{-Lazke in
Location <--"Fishing Hole" beneath U.S. 90—> <-Lake South-> Riverdale->
Large-
Blue- Long- mwouth  Blue-
Fish Type {~-Mixed Species—-> Bowfin gill Bowfin ear bass gill
(Carp, Gizzard Shad,
Bass)
PCBs ug/kg wet 5000 18~390 18 194 41 22 106 68 392- 180 102
Copper ug/kg wet - 110-1900 930 1900 926' 280 150 580 150 170 110
s : : >
Mercury ug/kg wet 500 80-170 170 80 90 \\5EEE_‘- <210 <210 <250 <230 T -<220 ii'
Zinc ug/kg wet — 3560-12100 6030 4940 12100 3560 6700 6020 4850 5350 6710
ug/kg = ppb.

81T
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Willow, red maple, green ash, and emergent herbaceous plants exist on the edge
of the borrow pits. Duckweed and algae cover the surface of the water, and
frogs and turtles are abundant. Turtles and snakes were observed in the main
pit and along its banks. The dominant plant on the banks was sesban, a
leguminous shrub common to disturbed wet areas of Harris County. The plants on
the banks showed a high incidence of dead branches, although sesban growing in
nearby disturbed areas away from the lagoon were healthy and fully leafed out.
In some areas of the lagoon, cattails and sedges grew in the shallow water,

however, leaf death on these plants was high and they were in poor health.

If the water were to remain within the banks of the lagoon its impact on the
terrestrial system would not be significant because the area of habitat loss is
small, However, there is potential for flood waters to overflow the 3ite into
the nearby borrow pits and across the adjacent lands, which are used
extensively by wildlife. River flooding cah also carry contaminants from the
lagoon to other areas where they may be toxic to wildlife and humans who

consume the wildlife.

4,10 SAFETY
A site safety plan was developed to provide for protection of personnel and the
neighboring environment. The Site Safety Officer was charged with

implementation of the Safety Plan.

4.10.1 Well Drilling Operations

Soil boring and well drilling was an important phase in the site investigation.
The work had inherent risks associated with the possibility of encountering
high concentrations of gases or vapors. Drilling personnel participated in
extensive physical examination prior to initiating work and wore protective
clothing consisting of disposable coveralls, neoprene boots, reinforced cotton
gloves with liquid-proof inserts, and hard hats. The safety officer was
present at all borings and drillings to monitor the breathing zones of the
drill creews. All breathing zone measurements were made with a HNU, Inc.
Model 101 photoionization detector (PID) and were below 1 ppm. Half-face
organic vapor respirators were available but conditions did not warrant their
use. There were no exposure-related or physical injury problems throughout the

duration of both drilling programs.
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4.10L2 Bathymetry, Sub—Bottom Profiling, and Open Water Sample Collection

Smalh boats were used to collect samples from the main pit and other bodies of
wate} at the site. Initial investigation of ambient organic concentrations in
the!air on the lagoon indicated a concentration of about ! ppm. It was decided
that all boat work on the lagoon would require organic vapor respirators.
Workers also wore disposable coveralls, neoprene boots, impervious gloves, and
participated in physical examinations. The investigative work on the main

waste pit was completed without incident.

4,10.3 Yell Developuent and Sampling

Thié part of the site investigation was again accomplished by workers who had
undergone physical exams. Protection of the workers from contact with the
debllopment water was paramount, and the use of coveralls, boots, andrgloves
was again employed. Constant air monitoring was necessary during weli sampling
to insure contaminant-free breathing. A few wells required the use of organic
vapor respirators when ambient levels approached 1 ppm. All work was completed
in a safe manner with no incidents., Envirommental sampling in areas remote to
the main lagoon (outside the "hot zone") was accomplished in normal work

clothes with the use of impervious gloves.

4.10.4 Summary

Air monitoring during all work activities rarely produced readings in excess of
0.5:ppm. Steady concentrations of 1 ppm or more were used to trigger respira-
tor use. Personal protective equipment chosen was judged to be adequate;-
available higher level protection was available but proved unnecessary. All
medical problems were of minor significance and ranged from small cuts to minor
heat stress. These conditions were easily handled on site by the Safety
Officer and Field Team Leader. The public did not intervene in such a manner
as to cause safety problems, and individuals encountered merely wanted to
sat%sfy their curiosity about the site work. Emergency measures such as
evacuation, police calls, or hospital calls were not necessary throughout the
prolect duration. Decontamination procedures utilized water and detergent or
degreaser to remove visible soiling, providing confidence that contamination

I . .
was not carried offsite,
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5.0 SITE ASSESSMENT
5.1 MIGRATION PATTERNS

5.1.1 Contamination Characteristics

Sludges in the main pit at the French Limited site contain substantial levels
of volatile‘halogenated organics, volatile aromatic organics, polynuclear
aromatic hydrocarbons, naphthalenes, phthalates, polychlorinated biphenyls, and
phenolics.. A summary of the peak concentrations of these compounds is shown in
Table 5-1. The high levels of some of these compounds have undoubtedly masked
other simiiar compounds from detection during this survey. Nevertheless, the
compounds in Table 5-1 prévide a strong indication as to the waste composition
at the French Limited site. Samples from the enviromnment around the site can
be used to trace the movement of these compounds through surface water, groggd

water and other pathways.

5.1.2 Surface Migration

The sludges and liquids dumped into the French Limited main pit between 1966
and 1972 have served as the chief source of environmental contamination in the
site vicinity. The suspended solids in the liquids undoubtedly settled to the
bottom ¢f the pit, and the lime that French Limited added to the pit in the
early 1970s to neutralize the liquids changed the surface water chemistry. The
San Jacinto River floods of 1969 and 1973 exerted significant environmental
forces upon the liquids and sludges in the main pit. The floodwaters diluted
the liquids in the main pit and flushed substantial portions of the waterborne -
contaminants out of the pit. Traces of these contaminants would be found today
in the downstream direction from the pit (see Figure 5-1). Sediments (at SE24
and SE29) downstream along this flood pathway show traces of PCB-1260 and
elevated levels of TOE. The Rickett Lake sediment (SE29) farthest downstream
showed lower concentrations than the sites closer to the main pit. Baseé upon
observations during the flood of May 1983, the passage of these floodwaters did
not appear to significantly disturb or erode the sludges in the bottom of the

main pit.

The flood of April 1979 played a key role in dispersing sludges out of the main
pit. This flood breached the north berm of the pit near the U.S. Highway 90

-~
[}
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French Limited Si
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Peak Concentrations in Main Pit Sludges

Volatile Halogenated Organics

Chloroform

230
1, 1-Dichloroethane 150
1,2-Dichloroethane 230
T-1,2~Dichloroethene 200
Methylene chloride 170
Tetrachloroethene 120
1,1,1-Trichloroethane 55
Trichloroethene 48
Vinyl chloride 69

Volatile Aromatic Organics

Benzene 270
Ethylbenzene 87
Toluene 170

Polychlorinated Biphenyls

Total PCBs

507
Phenolics
Phenol 170
Pentachlorophenol 740
2,4-Dimethylphenol 83

ppm
ppm
ppm
ppm
ppm
ppu
ppm
ppm
ppm

ppm
ppm
ppm

ppm

ppm
ppm
ppm

Polynuclear Aromatic Hydrocarbons

Phenanthrene

8300
Anthracene 2200
Fluoranthene 3000
Pyrene 2500
Fluorene 5400
Chrysene 790
Benzo{A)anthracene 740
Benzo(B)fluoran 700
Benzo(A)pyrene 450
Ideno(1l, 2,3-CD)pyrene 110
Benzo(ghi)perylene 74
Acenaphthylene 2000
Naphthalenes
Naphthalene 8700
Acenaphthene 4100
Phthalates
Bis(2-ethylhexyl)phthalate 45
Di-N-octyl-phthalate 16

ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm
ppm,

ppm
ppm

ppm
ppm
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bridge which allowed sludges to move into the slough between the main pit and
the Aighway. While EPA has since removed the floating sludges from the slough,
intermittant patches of dried or partially dried sludges are evident along the
banké of the slough, and the sediments in the slough still exhibit significant
conténination. This contamination has also passed northward beneath the U.S.
Highway 90‘bridge and is now found in the slough along the north side of the
road! Low levels of PCBs, naphthalene, phthalates, and polynuclear aromatics
are found in the slough north of the highway. However, this contamination
north of the highway is not present at significant levels, and does not pose a
health hazard to the area populace.

Similarly, trace levels of PCBs, polynuclear aromatics, and phthalates are
found;in the soils, and sediments south of the site (south of Gulf Pumg‘Road).
HowevFr, the contamination was not found at levels which might pose a health:

hazar? to the area populace.

5.1.3 Contaminate Groundwater Migration

The e&isting hydraulic gradients, the calculated permeabilities in the alluvium
and the result of the groundwater chemical analysis were used to determine the
extent of the contaminate plume originating from the French Limited pit. The
specific data used in calculating the extent of the plume is as follows:

1. Time span of 18 years (1966 to 1984);

2. Groundvater and lake elevations on December 7, 1983; and

3. A horizontal permeability of 3x10~2 cm/sec in the Upper Aquifer -
(Alluvium).

Figure 5-2 shows that the extent of the plume to the north, east and west is
like1§ to be less than 200 feet; however, to the south the front of the plume
is estimated to be approximately 700 feet from the pit and advancing about 15
feet per year. The projected path direction of the plume is also shown on
Figure 5-2. As the plume extends toward the south, it will be confined to the
alluvium by the Pleistocene deposits (clays) comprising the east valley wall
and ;t will be compressed into a narrower band by the higher groundwater
gradients in the Riverdale Subdivision. In approximately 100 years the front

of the plume will have advanced to the southern section of the old Harris

Y
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Coun#y landfill and the marsh directly to the south. Beyond this area, there
are no monitoring wells so the flow direction is not known; however, it is

likely to be toward the river,

Vertical migration from the Upper to the Lower Aquifer is estimated to be
appr?ximately 0.1 feet/year. At this rate, the contaminate plume in the
allu?ium has penetrated the underlying Beaumont clay only a few feet and would

takelapproximately 900 years to migrate through 90 feet of clay to the lower

o)
aquifer.
|

|
5.2 ?WASTE VOLUME ESTIMATES

The sludges in the main pit appear to be the principal source of contamination
affecting the environment around the French Limited site. The sludges, that
have been dumped in the main pit have covered the deepest portions of the pit
and have become mixed with the native sands, either through seepage or physical
slumping of the sides of the pit., The available data suggest that there is
appr$ximate1y 200,000 to 300,000 cubic feet of sludges and from 500,000 to
1,000,000 cubic feet of contaminated sands in the main pit. The bathymetric
stud! indicates that the main pit contains approximately 24.5 million gallons

of ther. See Table 5-2 and Section 4.4 for details.

|

The éstimates of sludges reflect the observations in April 1983, and do not
account for the total amount of sludges originally dumped into the pit
(app;oximately 2.5 million cubic feet). Much of the waste was burned as part
of t?e French Limited operation, also some of the floating wastes were removed
and lisposed of during emergency and planned removals. The San Jacinto River
floods of 1969, 1973, and 1979 exerted significant envirommental forces upon
the sludges, and transported unknown quantities out of the pit. Some portion

of the sludges was deposited nearby outside the main pit, while the remainder

were 'carried downstream with the floodwaters.

The largest deposits of sludges outside the main pit are in the slough south of
U.S. Highway 90, which contains an estimated 140,000 cubic feet of sludges and
|

heavily contaminated sediments and soils (see Table 5-2).
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Estimated Estimated Estimated
Med ium Area Depth#* Volume
' (acres) (feet)
I! Sludges/Sediments/Soils (£e3)

II

Sludges in Main Pit 7.3 0.7
Contaminated Sands in Main Pit 7.3 1.6
Swamp between Pit and U.S. 90 4.6 0.7

Surface Waters

Main Pit 7.3 - 10.6
Swamp between Pit and U.S. 90 4,6 2

200, 000~-300, 000
500, 000-1, 000, 000
140, 000

(gallons)
24, 500, 000.
3,200,000

* %verage depth over entire area.
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5.3 TARGET RECEPTORS
The Frénch Limited hazardous waste site may pose potential risks to the
followkng types of target receptors:
: °i Sensitive ecosystems,
¢|Natural resources, and
°|Population at risk.

5.3.1 |Sensitive Ecosystems

As presented in the discussion on Envirommental Setting and Terrestrial
EcologI

, Sections 1.3 and 4.8, respectively, the vegetation, land animals, fowl
and fi;h life in and around the French Limited site are common to the area. No
sensitive habitats or protected or endangered species were observed during the
site survey or are known to exist in this area. .
Potential impacts on the area's ecosystem may occur via terrestrial plant
uptakeiand plant ingestion, via surface water contamination, groundwater
contamination and airborne contaminants. As noted in Section 4.8, some effects
on vegetation were observed surrounding the lagoon. However, all other areas
on-site and off-site appeared to sustain a healthy vegetative cover. These
obserthions indicate that effects on the vegetative community are limited only
to direct contact with the contaminants in the main waste pit and where surface
water movement due to flooding has transported'the contaminants along area
drainaéeways and floodplains.
Sur face mechanisms such as deposition of airborne contaminants or contact with
any airborne vapors have had little if any impact on the health of the plant
communities in the area., The presence of several types of animal tracks and
observ‘tion of small fish in the shallow channel connecting the two parts of
the main disposal pit tend to indicate limited direct impact on the immediate
terrestrial and aquatic systems. However, since PCBs were found in fish tissue
collected from various pits and lakes, at levels as high as 392 ppb, the French
Limited site is potentially impacting the aquatic community.

]
Because of the observations made during the ecological "walk-over" survey of
the site, the common nature of the flora and fauna in the area, and the primary

..
[}

—— .
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‘objectives of the work program, limited data were collected relative to fully
defiﬁing the extent of the impacts on the area's ecosystem. Primary emphasis
was placed on definition of the nature, extent, and direction of the
contamination at the French Limited site..

l5.3.L Natural Resources

Site| reconnaissance defined the natural resources of concern to consist mostly
of fprested areas, surface water channels, groundwater aquifers, and mineable

sand.

While land use in Harris County is divided into cropland, pasture and range

(40 %ercent), forested (15 percent), and the remainder urban, the immediate
Frén;h Limited site and vicinity consists of forested, industrial, and
residential areas.

l

The French Limited site is located within the 100-year flood plain of the

San Lacinto River. Since the site started operations in 1966, four floods have
'occu;red (1969, 1973, 1979, and 1983). These floods represent intense,
short-duration events which inundate the site and exert significant natural
forces to disperse surface contamination beyond the site boundaries. The

floodwaters in 1979 successfully eroded the north berm of the main pit and

created a pathway for sludge and sediment outflow into the adjacent swamp.
\
|

Sur face waters in the vicinity of the French Limited site are used for -~
recreational activities, primarily fishing. PCBs were found between 18 and

194 %pb in fish fillets taken from the local “fishing hole" beneath the
M.S.!Highway 90 bridge immediately north of the main pit and up to 392 ppb in
fishifrom lakes south of Gulf Pump Road. Since fish from the "fishing hole"
north of the main pit do not exhibit PCBs higher than from the lakes south of
Gulf'Pump Road, a clear link between PCB in these fish and sludges from the pit

cannot be established.

Contamination of the soils in the site area could pose a hazard to human health
if agricultural development of these areas were to take place in the future.

Uptake of contaminants by vegetation destined for consumption by cattle or
|
[

.
[} =
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humans could result. The commercial development of land areas potentially
affected by the site appears to be highly unlikely. A large portion of the
area around the site lies within the 100-year floodplain of the San Jacinto
River and Harris County, and the federal government restricts building and
development in flood prone areas. In addition to being in the floodplain the
area!is relaﬁively far removed from the metropolitan Houston area and not
readﬂly accessible to large work centers. Improvements necessary to remedy the
situation do not appear feasible at this time; however, construction of the new

U.S. Highway 90 may change the development outlook and thus area land use.

There are approximately 34 residences in the Riverdale Subdivision and another
seven residences along Magnolia Drive (west of Riverdale) that are within
4,000 feet of the French Limited main pit. Of these residences, l4 are known
to draw water supplies from wells less than 100 feet deep (see Appendix M).
These residences are listed in Table 5~3. The closest wells to the main pit
are along Maple Drive (within 1,000 feet of the main pit). The source of
domesﬁic water for the other 27 houses is either deep wells (greater than

100 feet deep), unidentified shallow wells or hauled-in water. These
residences are at slightly higher elevations (about 20 feet above mean sea
level) than the main pit, and the water table in this area in the direction of
the subdivision is slightly higher than the site vicinity. Nevertheless,
ground water beneath the French Limited site appears to be moving southward
(east of Riverdale) and westward (north of Riverdale). Thus, if the shallow
groundwater gradients temporarily disappear or shift, these residences could be
subjected to shallow groundwater contamination, either from the east or from
the n?rth. Assuming all residences are occupied, and occupancy averages three
peoplé per household, then as many as 123 people could be exposed to
groun%water contamination from the French Limited site.

The high concentrations of groundwater contamination were found in shallow
wells'along the south side of the French Limited main pit. 1If the sludges in
the main pit causing this contamination are left in an uncontrolled state for
long periods of time (i.e. decades), shallow ground waters further removed from
the French Limited site will become contaminated at levels exceeding the

current human health criteria. The nature and thickness of the clay layer

|
|
|
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!Table 5-3. Shallow Residential Wells at French Limited Site Vicinity¥*

Well
Depth
(feet)

Casing
Size
(inches)

Residence Address Comments

2 65-100
- . 40-60

)

(Riverdale

58

52 GWil1

62

.5 65

100 New well replaces
older well

NNNDNDDN
wn

) 220 '
) 60
85 or 185
90
87-100
90

! (Riverdale)

GW10

NNMNRNNDNODNDN

240
240

(Riverdale)

(2) 50-75 (2)
25

NN PNON

24
(Riverdale)

237
240
180-200
180-200

N WSS

300
300
300
180-200
240

VAR S g

* Other shallow wells which have not been reported may exist in the
area.
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underlying the site makes contamination of the lower aquifers highly unlikely.
1f, |however, contamination was introduced (by faulting, drilling, etc.) into
the|lower aquifer a significant number of people potentially could be affected.
Fivé major drinking water wells screened as shallow as 200 feet are located
within 2 miles downgradient of the French Limited site. These wells supply the
town of Barrefc, the City of Crosby, and other nearby communities.

|
No contamination criteria exist for soils and sediments. However, the high
levels of sediment contamination observed in the main pit and in the slough
between the main pit and U.S. Highway 90 are exposed to large natural
dispersion forces (chiefly floods). Significant health risks would be created
if ihese sludges and sediments were dispersed in an uncontrolled fashion.
Scils and sediments farther removed from the French Limited site, butkstill in
the;immediate vicinity, appear not to be significantly affected by paét flood
eve?ts. The primary risk involved off-site is contact with undiluted heavily

contaminated sludges or sediments transported intact from the site area.

Previous removal actions at the site have removed the bulk of surface

. contamination making this highly unlikely, while off-site accumulation of

sludges is minimal to non-existent.

5.3%3 Population at Risk

The |French Limited site is approximately two miles southwest of Crosby, Texas
]

qufone mile west of Barrett, Texas. The combined population of the
Crosby/Barrett area is approximately 5,250 based on the 1980 census. Southwest

of the site is the Riverdale Subdivision with a residential population of less
i

than one hundred people. Other homes are located along Gulf Pump Road south of
the site and U.S. Highway 90.

1

| 3 - . - . . -
The'Crosby/Barrett area is primarily residential with some commercial
businesses and some sand mining operations along the San Jacinto River and its
tributaries. Some farming also occurs in the outlying areas. Approximately
one~half mile west of the site, on the western bank of the San Jacinto River,

St.!Regis Paper Company operates a pulp/paper mill.
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The French Limited site is surrounded by densely wooded lands and intermittent

swampy areas. The area contains numerous abandoned sand pits which are

frequented by area sport fishermen.

The population potentially at risk includes:

°* residents in the nearby Riverdale Subdivision;

° residents along Magnolia drive;

employees of the nearby sand mining operations

|
e
. sport fishermen that frequent the San Jacinto River, and some of the
abandoned sand pits;
° travelers along U.S. Highway 90 and Gulf Pump Road; and
Harris County, Precinct 2 maintenance personnel.

\ .
In é%amining the population at risk, it is important to consider the mechanisms
or pathways by which these people may becomé exposed to the contamination. The
primbry pathways of potential concern for the French Limited site area are:

” 1. consumption of contaminated ground water,

;
t

|

| 2. ingestion of contaminated aquatic species and plants,
3. direct contact with contaminated soils and surface water, and

4., inhalation of airborne contaminated dust.

Although all four of the pathways defined above have the potentiai for
producing acute short-term effects, the first pathway (consumption of

contaminated ground water) is most likely to produce serious long-term -

effects.
'y
L

y
Basq? on the above discussion and the potential population at risk, the

residents in the Riverdale subdivision and those along Magnolia Drive are most

likely to suffer long-term chronic effects as well as any acute effects.

Bacause of the popularity of sport fishing in and around the French Limited
site, and the potential for this segment of the population to be éubjected to
the contamination from the French Limited site by all of the last 'three
patﬂways defined above, the sport fishermen are considered to be the second

most likely segment of population at risk to suffer both acute and

-,
Y

]
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chrgnic effects. However, because of the surface water removal mechanisms
observed at the site, that is, the persistent flooding of the disposal area and
the:movement and dispersion of contaminants, the effects resulting from the
last three pathways of exposure will continue to diminish. On the other hand,
the potential for well water contamination will continue to increase as the
contaminant ﬁlume moves outward from the immediate site area. This movement
will occur as long as a sufficient concentration of the contaminant mass
remains within the French Limited site. Once the source mass is removed the

potential for exposure to contamination from the well water will diminish
accordingly.

|
5.4 SIGNIFICANCE OF WASTE CONCENTRATIONS
The waste chemicals at the French Limited site are present in the sludges and
sediments in the bottom of the main pit and-in the soils and sediments of many
of the adjacent pits and ditches. Surface waters in the main pit contain low
ppb levels of the more soluble chemicals (chiefly volatile organics), while the
ground waters immediatély south of the main pit contain significant (high ppb)
levéls of these same volatile organics.

‘
Mercury was the only inorganic chemical (observed at 0.7 ppb in ground water
with a criterion of 0.144 ppb) observed in water above its 1072 incremental
cancer risk human health criterion (see Appendix F), and it appeared only in
the background well. No groundwater wells on the site proper exhibited mercury

contamination., Additionally, this level of mercury is below the 2 ppb primary
drinking water standard.

A comparison of the highest observed concentrations in water at French Limited
with the 1075 risk level human health criterion is shown in Table 5-4.

Both ground water and surface water concentrations are shown in the table. The
10"? human health criteria were used for comparison due to the lack of
drinking water standards governing most of the organic compounds found in the
ground water. One compound, tetrachloroethene, was found in ground water at
mor; than 100 times its 10~ human health criterion level. Four compounds

were seen in ground water at between 10 and 100 times their 1072 human

health criteria: benzene, carbon tetrachloride, 1,2-dichloroethane, and
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able 5-4. Summary of Maximum Concentrations at French Limited and
Human Health Criteria (All Units in ug/l or ppb)

T

Highest Observed Levels

Human Health Ground Surface
Parame ter Criterion* Water Water
benzene 6.6 1801 15001
carbon tetrachloride 4.0 44 -
chlorobenzene 488 7 -
chloroform 1.9 - 390t
1,2-dichloroethane 9.4 440t 190t
1,1-dichloroethene 0.33 - 13t
1,2-dichloropropane 87 - 17,
ethylbenzene 1,400. 68 500
methylene chloride 1.9 741 -
tetrachloroethene 8.0 910t 63
trichloroethene 2 441 110
toluene . 14,300 67 410
vinyl chloride 20 39t 180t
acenaphthene 20 - 260
anthracene’ 0.028 - 220
benzo(A)anthracene 0.028 - 280
chrysene 0.028 - 170
fluoranthene 42 - 630
fluorene 0.028 - 570
. phenanthrene 0.028 - 1300
pyrene 0.028 - 740
phenol . 3,500 32 -
gis(Z-ethylhexyl) phthalate 15,000 13 -390
lind ane 0.186 - 0.045
mercury 0.144 0.7¢ -

* Values correspond to the proposed 1072 incremental cancer risk
levels for human health protection as discussed in Appendix F.

t Exceeds the 1072 human health criterion.

135
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methylene chloride. Three compounds in ground water (trichloroethane, vinyl
chldride, and mercury) and one compound in surface water (chloroform) were
observed at between 1 and 10 times their 10~3 human health criteria.

Several compounds attributed to the French Limited site were found below the

criqeria levels in both ground water and surface water.

A stmary of the observed metals contamination and the Primary Drinking Water
Stardards (see Appendix F) is preseanted in Table 5-5. No metals were observed
aboﬁe the drinking water standards.

é
The high concentrations of groundwater contamination were found in shallow
wells along the south side of the French Limited main pit. If the sludges in
the main pit causing this contamination are left in an uncontrolled state for
long periods of time (i.e. decades), shallow ground waters further removed from
the French Limited site will become contaminated at levels exceeding the

current human health criteria.

No qontmnination criteria exist for soils and sediments. However, the high
levels of sediment contamination observed in the main pit and in the slough
between the main pit and U.S. Highway 90 are exposed to large natural
dispersion forces (chiefly floods). Significant health risks would be created

if these sludges and sediments were disturbed in an uncontrolled fashion.
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Drinking Water Standards for Metals
(A1l Units in ug/l or ppb)

!
|
|

Highest Observed Levels

Drinking Water Ground Surface
Parameter Standard Water Water
Chromium 50 26 11
Copper 1,000 7.6 6.6
Mercury 2 0.7 0.3
Lead 50 5.9 -
Zinc 5,000 49.5 17.9

Ay .—
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i MAJOR DIVISIONS SYMBOL TYPICAL NAMES
7
CLEAN GRAVELS | GW WELL GRADED GRAVELS, GRAVEL - SAND KAXTURES
GRAVELS WITH LITTLE OR 3  —"Undisturbed” Sample SA  — Siove Andlysis

H NO FINES POORLY GRADED GRAVELS, GRAVEL . SAND

w GP B2 — Siandord Penstration : , .

" 1 MIXTURES Test Sample MA — Sieve Analysis w Mydrometer
L4
(___51 8 :‘2::;”::“’:‘:';: oM SILTY GRAVELS, POOALY GRADED GRAVEL - SAND- LL  — Liquid Limit {in %) PERM ~— Permeabillty

z GRAVELS WITH SILT MIXTURES
¥ 5 | 1S LARGER THAN OVER 12% FINES PL =~ Plastic Limit {in %) PID —Phato lonization Detector (ppm)
S ~ | NO.4 SIEVE SIZE 6 CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAND- . .
28 CLAY MIXTURES Pl Plasticlty Index (in %) Blows/foot — refers to SPT "N" value
é 3 SG  — Specific Gravity ) .
G e CLEAN SANDS SW WELL GRADED SANDS, GRAVELLY SANDS Remold —~ Somple remolded prior lo testing
l‘;’J :, SANDS WITH LITTLE OR
E z NO FINES Sp POORLY GRADED SANDS, GRAVELLY SANDS
o 5 i
O I | MORE THAN HALF 301

COARSE FRACTION SMESEEE] DLl ey o CRADED SAND-sAT $200 — % Fines possing#200
¥ ELED mixTURES
S | IS SMALLER THAN | SANDS WITH 4B stove

NOTES

These Notes Are Applicadble To All
Boring end/or Test Pit Log Plates in
This Report.

1. Elevations refer to Mean Sea Level Datum (1963)

2. Undisturbed Samples consisted of hydralically pushed 3-inch diameter
Shelby Tubes and driven 3-inch OD x 2.5-inch 1D Split Spoon Samplers.
A 140 1b, hammer falling 30-inches was used to drive the Split Spoon
Sampler, Blow counts were converted to SPT "N" valves by multiplying
by 0.56.

3. Standard Penetration Test is the number of blows reguired to drive a
2-inch 0D by 1.3 inch 1D Split Spoon Sampler 12-inches using a 140-1b.
hammer falling 30 inches.

4, Borings were drilled with a 4-inch. diameter fishtail bit.

natg
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T - 3 3 = — -~ < —-
§ 8 gfé— % S 2 Equipment Auger/Rotary Wash § 3 ‘2‘; 8 € g
~ 3 35 £ 3 E - = 57:' 2z =
B w 28 = a &
E & §§ z E 8 @ Elevation 31,8 feet Date_ 4/6/83 ] g 2t »5 &8 & {Continuation of Log)
Laboratory Tests @ 0 . Laboratory Tests = & 38 &8 40
) BROWN SILTY CLAY- (CH)
S stiff, wet
LIGHT BROWN AND RED CLAY {CH) RED-BROWN CLAY (CH)
s very stiff, wet 44 very stiff, saturated
5
45 End of Baring - 44.5 feet
g E-logged boring prior to reaming.
LIGHT BROWN SAND (SP) Reamed boring with 8-inch bit to
SA(-#200=4 11, 97 medium dense, moist, fine 45 feet. Installed 4-inch diameter
( ) 15 7 grained, some silty sand PYC well to 45 feet. Screened from
10 seams 50 15 to 45 feet. Sand backfill from
LIGHT BROWN SILTY SAND (SM) 7 to 45 feet.
medium dense, moist, fine-grained .
26 :
154 55
some clayey sand seams at 18 feet,
23 ] saturated below 17 feet
20 LIGHT BROWN AND GRAY CLAY {CH) 60
very stiff, saturated
25 65 —
f
LIGHT BROWN SILTY SAND (sM)
: medium dense, saturated
30 70
30 some clay seams at 33 feet
35 ; D 75~
f
24 5
40 N1EE . 80
'
:-rdlnghwunAnocI.lu LOG OF BORING B1 / GW1 Lt
nginears. Geologists French Limited Site 86
8 Gooonpsicsts Crosby, Texas a
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7 CLAY (CH) Or—r

(=]
ot

TTEETTEN B

| B N R LA B 8 AT = SN
/ CLAY (CH) e e N ML H HIL 3 1 i T 1\ r;)’L L1y v ﬁ;
y, RN 1 ‘:; T ; }‘1 ‘,‘: \ ]--.r 1111 T
] SAND (SP) SELETIN N SN R 0 O A AR B M T
% [3Ef] SILTY SAND (sM) e e e e AR
. & 13E- B L T O O A O . = 1
3 204 . (3E] 204+ - . Lt
I/ CLAY (CH) R N i I LN T
| e / UGS L R N I ERRS o N RN R
[ [FE]] SILTY SAND (sK) R IR N 02 N 8 </ A R L T
z E$3E . i,'; ) T —— o
31 S EeEE —dEepanmeaat : am
| P T T e
o i R SRS S N RN EN N SN EEA R R EREN A
o pes CLAY (CH) L, T Sk
8 4 0 8 16
SELF POTENTIAL SINGLE POINT
(millivolts) RESISTANCE

(ohms )

NOTES:

1. Self Potential Run
In Positive Mode

.
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OO W e we

WARL.

ﬁ..-..: o YT [y " Tt i i.‘___‘*: gt.,.:.'w,n._ -
) 3 ;E g = — - ;5 3 = ﬁ‘
§ 8 e e = & Equipment__Auger/Rotary Wash g g s % € s
— > 2 ] Z @ € ~ 2 B & E
2 ’S ;gé Z‘é g 3 Elevation_17.6 feet Date_ 4/7/83 a _g 3§ z~§ & & (Continuation of Log)
T e = 2 Laboratory Tests & ® 38 80 ,5__
Laboratogy Tests O T2 DARK GRAY CLAYEY SAND (50) 0
loose, moist
LIGHT BROWN SAND (SP)
21 medium dense, wet, fine to 19.2 107 / occasional silty sand layers
medium gratned, trace silt . 45
g T 6R M
LIGHT GRAY SANDY CLAY (CH) i “f’ir,“dilsi‘,‘" gztilttec(l,Lr)m-
stiff, wet SA(-#200=51%) <1 67 plastic, trace clay, fine grained
5G=2.66 50
increased sand content at 12 feet
SA(-#200=46X) <l LIGHT GRAY SILTY SAND (SM) Perm K=1.2 x 10'6 50/6" 18.3 108
rfr_lgdium dgnsg, saturated, trace clay, (Remo1d) 55
ine graine ) 111
¥/] RED-BROWN CLAY (CH)
very stiff, saturated,
LL=56 slickensided
1 =
2 PL=27 21.6 98
P1=29 60
LIGHT GRAY AND YELLOW SANDY CLAY (CL)
very stiff, saturated color changes to gray with some
LL=3 silt lenses
PL=1§ <] 14,5 114
Pl=18 65
slightly sandy at 28 feet
22.9 96
70
End of Boring - 70 feet
- E-logged boring prior to reaming.
RED-BROWN CLAY "{CH) Reamed boring with 8-inch bit
very stiff, saturated, blocky to 58 feet. Installed 4-inch
ttigg U1 9% stickensided ' diameter PVC well to 58 feet.
Pl;37 ’ 754 Screened from 38 to 58 feet.
Sand backfilled from 36 to
58 feet.
color changes to light gray and .
yellow at 38 feet, slightly sandy,
occasional si{lty sand seams below ‘J
39 feet ! . 80
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o
60
704

i T ek, — sy

CLAYEY SAND (sC)
SARD (SP)

CLAY (CH)
SILTY SAND (SM)

CLAY (CL)
CLAY (CH)
SAND SEAMS

SANDY SILT (ML)

CLAY (CH)

HOTES:

t.

Self Potential Run
In Positive Mode

0 [V PR R T i l] 1y | | RS W T T s ms
il : o L HIM L. ; [l l M 1, M J § 1 1 1 1
17 H iy T P ¥
LU L3 T LIS YO N B el 1 <+
'J‘] O v I . H L Ea [

CLAN 8 LI 39 e & ! 1-4 L Ll 1
Tt P 0 B L a3 N N I I 1 e
L ST (AL A i 0 33 T %= 4 T > =T
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hEe:
1 HEN i 1 M
T T I T
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1 1 ) 1 L) M
I — T + +
Tir T |
R g = 5 +
T T T L
PRI 1
R o1 M
| ST ko r
Iy . : W T = 3 | M
A i Canardsseanaan ! :
M k1 1 1 11 1 : ] b H
F
12 8 4 0 16 24 32
SELF POTENTIAL SINGLE POINT
(millivolts) RESISTANCE
{ohms)
EW‘.Mz"'G“";"‘I:"“"'“‘ GEOPHYSICAL-LOG OF A B2/GW2 '_':;‘('f’
M {3 *
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: T s £ ®g T s £ % s
o § % '5’-5 = %‘ 2 Equipment__fuger/Batary Yash = § 8 ez é sz
- @ = k] ~ 20 = Iy
i . e 3 %é >5 & & Elevation 13,2 f Date_4/14/83 a % 2 € & ¢ {Continuation of Log)
4 Laboratory Tests & B 20 048 4 Laboratory Tests & & 2 68 44 :
[ 'ﬂﬂz GRAY CLAYEY SAND (SC)
‘ fRH medfum dense, moist
i3 LIGHT BROWN SAND (SP)
K} 1 13 medium dense, saturated.
! . W med um-fine graine 1.5
X with some cldyey sand seams )
5~ at 3 feet 45 -1
$6=2.65 i .
SA{-200=5%) 1075 : 1.2 17.0 109
10 gttt 50
:: ,v"
Perm K=4.0 x 10”3 a2 17.6 102 : /7] RED-BROWN CLAY (CH)
erm K=3.0 x . : very stiff, saturated
(RemoId) H 2.0 26-7 92
15 o 55
End of Boring - 55 feet
Reamed boring with 8-inch bit
with some gravel ‘seams with to 27 feet. Installed ¥-inch
1 50/7* trace clay below 18 feet diameter PVC well to 27-feet.
: Screened from 7 to 27 feet. Sand
207 . - €0 backfill from 5 feet to 27 feet.
Well gamma logged after completion
- SA(-#200=3%) 1 -48 H
254 ) 65~
Tl LIGHT GRAY SANDY SILT (ML)
medium dense, saturated,
non-plastic, trace c\ay,
1.5 .fine grained
30 70
1 15.3 112
35 75—
1 19.0 101 ,
40 . 80
Nn;d‘lngl..wlonlu-“l-hl LOG OF BORING B3 / GW3 Patt
Engineers. Geologists French Limited Site ‘ﬂ
b Geophysents Crosby, Texas B O
JOB NUMBER APPROVED DATE kEVISED Daté
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— < 5
E <) [ o
o 3 8% 25§
o m 58 (aYa)
Laboratory Tests
18.1 108
14.8 112
LtL=33
PL=17 .
P1=16 <] 16.8 111
Perm K=3.5 x 10
SA(-#200=96%) 23

E-logged boring prior to reaming.
Reamed boring with 8-inch bit to

39 feet. Installed 4-inch diameter
PVC well to -39 feet. Screened from
9 to 39 feet. Sand backfill from

8 to 39 feet

o Depth (ft)
Sample

Elevation_16.8 feet

Equipment__Auvger/Rotary HWash
Date__4/7/83

N

/iii
7
7
7
X
7
é
20 jjj:
é
25 ;j;;
7
35*2I
Z

BROWN SANDY CLAY (CL)
medium stiff, wet, with roots

BROWN-GRAY SILTY SAND (SM)
loose, wet

BROWN CLAY (CH)
stiff, wet, trace sand

LIGHT GRAY AND YELLOW BROWN
SANDY CLAY (CL)
stiff, wet

LIGHT BROWN AND GRAY CLAY (CH)
very stiff, saturated, with
some clacareous nodules,
slickensided

L3
groundwater seepage at 13 feet

color changes to red-brown
at 18 feet

some interbedded fine-grained
silty sand seams at 23 feet

LIGHT GRAY AND YELLOW SILTY
CLAY (CL)

very stiff, saturated

LIGHT GRAY SILT (ML)
medium. dense, saturated,
plastic, with some clayey
sand seams

non-

RED-BROWN LIGHT GRAY SANDY
CLAY (CH)
very stiff, saturated

40

AN

End of Boring - 40 feet

Harding Loawseon Assoclates
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& Geophysicists
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'SAN®Y CLAY (CL 0r

SILTY SAND {(SM

CLAY (CH)

SANDY CLAY (CL)

CLAY (CH)

54

. 1204 20

DEPTH, feet

NN

SILTY CLAY (CL)

SILT (ML)

SANDY CLAY (CH)

N

40 4

408
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NOTES:

E—————

1. Self Potential Run
In Positive Mode.

SELF POTENTIAL
(millivolts)

8

SINGLE POINT

RESISTANCE
(ohms)
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— - 5 5
a o Q =
§ § 3= > E—g‘ Equipment___Auger/Rotary Wash
o & ‘gg >5 & &  Elevation_12.6 feet pate 4/11/83
Tests o @ 2 °e 0
aborator oy
La y 1 %4 BROWN CLAYEY SAND (SC)
r loose, wet
F LIGHT BROWN SAND (SP-SM)
:{i/l] medium dense, saturated, trace
. SA(-#200=9%) -3 12 19.1 116 . A5 silt, fine-medium grained
i Perm K=1.7 x 10 5
«i i1 slightly clayey at 8 feet
0.5 11 2HE
i 10+ FEEL
some clayey sand seams at
13 feet
<l 10 1
‘111 becomes more coarse grained
i 151 £l at 15 feet .
ﬂ SA(-#200=2%) 1 14
209 fik
ﬂ 7/ A RED-BROMN AND LIGHT GRAY CLAY (CH)
stiff, saturated, slickensided
_ <1
g 25
E LIGHT GRAY SANDY CLAY (CL)
/ stiff, saturated, with
f MA(-#200=73%) -5 <1 16.3 104 / some clayey sand layers
" Perm k=39.6 x 10 30 End of Boring - 30 feet
' Reamed boring with 8-inch
‘ bit to 25 feet. Installed
i 4-inch diameter PVC well to
25 feet. Screened from 5 to
35- 25 feet. Sand backfill from
? 4 to 25 feet.
¢ ,
% Harding Lawson Ascoclates LOG OF BORING BS / GW5 PLATE
FTE.; Cngmeers, Geologists French Limited Site B
%—-‘ & Geophysicists Crosby, Texas
[
- JOB NUMBER APPROVED DATE REWVISED DATE
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bismed

- , i e egih i ems e aia WBeh e NG oG SO W W OB WE
T s & %= T s & % g
g & $T =z = § Equipment___ Auger/Rotary Wash § ] < & S
~ % 28 § 3 ~ 2 £ 3
e & § 5 >§ & & FElevation 13.9 feet pate_ 4/12/83 ) § N {Continuation of Log)
Laboratory Tests a = i Laboratory Tests = » 28 68 44
i N7/ GRAY SANDY CLAY (CH)
stiff, .wet LIGHT GRAY SANDY SILT (M.)
medium dense, saturated,
non-plastic,fine grained
SA(-#200=59%) _ 1 A
0.6 0.1 97 5 Perm K=2.7 x 10 3 45
RED-BROWN CLAY (CH)
21.3 100 LL=55 27.9 94 very stiff, saturated, blocky
1 PL=24
0 PIa31 50
with some fine grained silty sand
laminati Tow 53 feet
0 LIGHT GRAY SILTY SAND- {SM) 1 eninations below 53 fee
15 + medium dense, saturated, 55
fine grained
LIGHT GRAY CLAYEY SAND {SC) lor ch to qray-brown
1 loose, saturated, fine cofor changes 1o gray-or
grained 1 3.3 89 jncreased silt content
20 80
decreased clay content, medium
q 30 dense, some gravel, some odor 1 ]
251} at 23 feet 65 sand seam 65 to 67 feet
RED-BROWN CLAY {CH) LIGHT GRAY-GREEN SANDY CLAY (CH)
very stiff, saturated, blocky, very stiff, saturated
0 4.8 9] with some s{lt and sand laminations 1 ’
30 70
RED-BROWN AND LIGHT GRAY CLAY {CH)
LIGHT GRAY AND YELLOW SANDY CLAY (CL) very stiff to hard, saturated,
1 very stiff, saturated, with LL=56 1 23.0 101 . slickenside, with calcareous
a5 some clayey sand seams PL=24 : . nodules
P1=32 75
LIGHT GRAY CLAYEY SAND {SC) z
1 4 medium dense, saturated i
40 : 80 3
Harding Lowson Atvoclates LOG OF BORING B6 / GW6 malL

Engmoers, Geologrsts
& Geophysic:sts
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- §
2
1=
* Loboratory Tesks e
i
<1
i
|
{ SA(-#200=87X)
i
2
LL='48
PL#20
P1=28
2

13
¥ &5

23,2
18 30.2

Density (pet)

Ory

99

91

3 Depth (M)
Somple

{ Continuotion of Log)

95

2
o

8
S ——

100+

105

1104

115

NN

MMMMINIRNNN

NN

rew~’

sf1ty sand layer at 84 feet
RED-BROWN CLAY (CH}
very stiff to hard, saturated,
slickensided with some fine
grained silty sand laminations

GRAY SANDY SILT {ML)
dense, saturated, fine grained,
non-plastic, some silt layers

BLUE-GRAY CLAY (CL)
st{ff, saturated

LIGHT GRAY AND YELLOW SANDY CLAY {cL)
very stiff, saturated, with some
clayey sand seams

8§ E

S ¥

o K-
Leborotory Tests o ® gé g

2.8

50/5"

S6=2.67 .
SA(-1200=15x) 10 /1

2 48

Dansity (pef}

Somple

{ Continuction of

Log)

5 Depth {11}

”

1304

135

1451

1504

1554

S L TR

160~

LIGHT GRAY SAND (SM)
very dense, saturated,
some silt, fine grained

increased ¢lay content with some
sand and clay laminations, dense
.at 153 feet

End of Boring - 154 ,5feet

E-1ogged boring prior to reaming.
Reamed boring with 8-inch bit to 145
feet. Installed 4-inch diameter PVC
well to 142 feet, Screened from 127 to
142 feet. Sand backfill from 116 to
145 feet. Well plugged on 4-12-84.

FooT Herding Lawoon Assectates
H - Engineers. Geologsts

o . 4 Geophysicists
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Laboratory Tests

Perm K=8.0 x l0-3
{Remo1d)

SA{-#200=41})
$6=2,65

SA(-£200=3%)

PID (ppm)

Blowsflool

12

41

38

51

Moisture
Content (%)
Densily {pcl)

Dry

17.8 106

19.3 106

%g:
3

© Depth (1)

Equipment___Auger/Rotary ¥ash.
Elevation_16.0 feet pate._ 4/5/83

10+

GRAY CLAYEY SAMD (SC)
loose, moist, with some clay
pockets

LIGHT BROWN SAND {SP)
loose, wet, with some clayey
sand seams, fine-gratned, saturated
below 4 feet

becomes medium dense at 8 feet

becomes den'se. at 12 feet

fine to medium grained, some
fine grained gravel seams below

15

20

25

30

35

40

13 feet.

color changed-to gray

trace of clay at 23 feet

LIGHT GRAY SANDY CLAY (CL)
stiff, saturated, with
clayey sand lenses

PID (ppm)

Blowslloat

Laboratory Tests

Perm K=6.6 x 10°%
SA(-#200=57%)

LL=76
PL=25
P1=51

Molsiure
Content (%)
Density (pcl)

Ory

18.8 106

33.2 86

%
a E
& & {Continuation of Log)
40—y
/ chemical odor at 44 feet
45 '
/ RED-BROWK CLAY (CH)
/ very stiff, saturated
50 ~
% some silty sand laminations at
‘é 53 feet
55 gEnd of Boring - 55 feet
E-logged boring. .
Backfilled to surface with cement/
bentonite siurry.
60
65+
70
75
80 -

PR Harding Lawson Assoclates

HLA

Engineers, Geodlogisis

LOG OF BORING B7
French Limited Site

LAl

B18

& Govohyscists Crosby, Texas
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T 5 & 8 g
& § %’E :; s 2 Equipment Auger/Rotary Wash
~ 7.} ToE = a E
o 3 85 =§ && Elevation_17.5 feet pate 4/8/83
a O 28 (aYa) ’
Laboratory Tests 0
LIGHT BROWN SAND (SP)
NOTE:
5+
B2/GW2 was drilled 20 feet from .
GW7. See B2/GW2 for detailed LIGHT GRAY SANDY CLAY (CH)
description of subsurface strata.
10
154
LIGHT GRAY SILTY SAND (SM)
204.
LIGHT GRAY AND YELLOW SANDY CLAY
(CH)
25 End of Boring - 24.0 feet
Boring drilled with 8-inch bit
to 24.0 feet. Installed 4-inch
diameter PVC well to 24 feet.
Screened from 14 to 24 feet,
Sand backfill from 24_to 12 feet.
30-
354
404
Hardlng Lawson Assoclates LOG OF BORING GW7Y PLATE
Engi Geologi P : :
.y Engineers. Geologists French Limited Site B 2@
Crosby, Texas
DRAWN . oy JOB NUMBER APPROVED DATE REVISED DATE
LA 6013,009.12 +1FM s/eY




: - - - et wases k. o
- O Ko S o Ciaad b [ — Liad et Caniiea 3
HhE MBS  OEN OB BRL Wu W = o . i _
T s &£ Es i3 £ B =
E § '3'::'; - z-é Equipment____Auger/Rotary Wash § § '-:’,E % $ %E:
=98 w a bt [ 2@ - Qa
e _g éé =& & 8 Elevation_15.9 feet pate__4/5/83 e 3 —‘g§ 2 & & (Continuation of Log)
Laboratory Tests e @ ©6 4 Laboratory Tesis e @ 30 00 44
i 4 LIGHT BROWN CLAYEY SAND {SC) LL=29
Yoose, moist , fili :&:ig F GRAY CLAY (CL)
7 LIGHT BROWK SILTY SAND (SH) Perm K=7.0 x 10-8 very stifi, saturated
loose, wet, with some gray <] 17.5 117
5 clay seams and some dark gray 45-
s{lty sand seams, fine grained
LIGHT GRAY SANDY CLAY (CL)
::::; changes to gray, medium stiff, saturated, with some
§2(51220=201) 23 <1} 2 clayey sand seams
’ 10 50 End of Boring - 50 feet
2 E-logged boring
1 LIGHT GRAY CLAYEY SAND (SC) Backfilled to surface with cement/
loose to medium dense, saturated,. bentonite slurry.
1.5 1 fine -grained
15 55
45 LIGHT GRAY SAND (SP)
dense; saturated, fine-grained
20 60 ~
occasional clay lense and some
40 darker gray layers at 23 feet
25 65 -1
35 clayey gravel seam at 28 feet
30 70
LIGHT GRAY SANDY SILT (M.)
dense, saturated, fine grained sand,
trace clay
SA{-£200=70%)
$G=2.685 35 75
40 [ 80

& Geophysicists

Kording Lawson Assoclatas
Engincers, Geologists

LOG COF BORING B8

French Limited Site
Crosby, Texas
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e e B

|

T £ % ¢ . T s £ 8 =
g ggg ;%égwmm Auger/Rotary Wash g é%% §%§
a H ég »28 & 2 CElovation 15,9 feet naye  4/5/83 a } gg s & & (Continuation of Log)
Laboratofy Tests e o 86 4 Laboratory Tests a o 68 4o
23.7 0 GRAY-BROWN SANDY CLAY (CL)
';t:‘;g S stiff, wet
P1-27 with some sand layers at
3 feet
LIGHT BROWN SILTY SAKD (SM)
5 loose, saturated, fine grained_ - - _ 45+ o _
color change to light gray, some
chemical odor at 9 feet dark c¢lay laminations, some
15 8 20 yellow stains at 48 feet
10 50 strong chemical odor at 50 feet
LIGHT GRAY SILTY SAND (SM)
loose, saturated, fine grained
MA(-£200=24%) i
$G=2.59 15 55 4 kil
LIGHT GRAY SAND (SP) Perm K=2.5 x 1077 ;74 GRAY CLAY (CL)
dense, saturated, fine grained LL=42 10 2.2 92 very stiff, saturated,
40 PL=20 slickensided, with sand lenses,
20 PI=22 60 strong chemical ador
End of Boring - 59 feet
: . E-logged bdoring.
with some fine grained gravel Backfilled with cement/bentonite
SA(-#200=34%) 50 seams, well-graded silty sand sturry.
at 23 feet .
25 65
becomes medium dense at 28 feet
27 i
30 70~
2 LIGHT GRAY CLAYEY SAND (SC)
medfum dense, saturated,
fine -grained, with some sandy
1
35 clay pockets 75
¥
DARK GRAY SILTY SAND (SM)
SA(-#200=12X) 1 loose, saturated, fine grained,
40 some chemfcal odor 80 J
H-r.dln'hwunlnmlul-l LOG OF BORING B9 ""‘Q
Engineers, Geologists French Limited Site b 2 3
& Geoohysiciste Crosby, Texas B L)
JO8 NUMBER APPROVID OATE AV D Datt
7221 /Y

5013,009,12



b Dane

e

0‘ 0 N T . 1 L [ ' ! v
v [- 4 SANDY CLAY (CL) N T -5
i TEH SILTY SAND (SM) - e e e L P
¢ 3 1] '\.'f. IL' 1il H L Lt DA
SILTY SAND (SM) . Lj\-. 14,'; : ™ S ,; ; ] ‘!'.:
r 1T Pt T L I ] T T
} ] SAND (SP) . A HIESR M| i H L L . i |
il e e e
g & pii Re— ST = TTTL
i - fid P e e e P
= [#£7] CLAYEY SAND (sC) . il ER I ! 'T: T A i
o, . 4 o ! R | ry 121 T ! 1 ] .
- w T3 DA W et 3 1 ]"1 Al ] H
3 [ T “ljlh‘_\lbl.L: - |
) AL B = R o ;
| o BEas=s samut .
i gt sz Frprr e e H T
el CLAY (CL) 8 .2 0 & D
g I SELF P_OTENTIAL SINGLE POINT
(millivolts) RESISTANCE

(ohms)

NOTES:

1. Self Potential Run
In Positive Mode

BB Mording Lawcen Accoclatos GEOPHYSICAL LOG OF B9 PLATE

French Limited Site 824
[+2e 5]

. Crosby, Texas

SO0 NUMIER APPROVED

DATE
6013,009.12 172 s/ef
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‘ T 5 & 3 g
a o g?é P ;’ié Equipment __Auger/Rotary Vash
S 7 __‘2 - ‘a 3
= & g% =8 && Elevation_10.1 feet pate 4/11/83
: boratory Tests & @ 2 o0 0
abo
b | GRAY CLAY (CH)
stiff, saturated
| LIGHT GRAY SANDY SILT (ML)
! loose, saturated, fine grained
5
[
SA(7200=65%) 1
Non-Plastic. 10
!
i i1 LIGHT GRAY SILTY SAND (SM)
{ HRE loose, saturated, some
0.5 3 iil] wood fragments, trace clay,
15_‘§;f§ fine grained
SA(-#200=19%) 7 20.2 101 IHEE
Perm K=2.2 x 10 204 Ef Lt
(Remold) IHEE
1.2 8 LIGHT BROWN AND GRAY CLAY (Ch)
25+ stiff, saturated
boo 0.0 30.6 90 .
P1=43 30
{
0.5 ] LIGHT BROWN SAND (SP)
medium dense, saturated, fine
grained
. End of Boring - 35 feet
i Backfilled with cement/
bentonite slurry.
404

Hording Lawson Ascoclotes
iE .S Engineers, Geologists
T=¥ | & Geophysicists

~
S

LOG OF BORING B10

French Limited Site
Crosby, Texas

PLATE

B25

DAAWN
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6013,009.12
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g i

LEL wSEd

Equipment____Auger/Rotary Wash
Elevation__14.1 feet pate_4/5/83

PID (pem)
Blowslioot
Moisture
Contient (%)
Dry

Density (pcf]

o Depth (i)
i Sample

N

|
Laboratory Tests

GRAY-BROWN CLAY (CH) .
stiff, moist, some tarlike

deposits
DARK GRAY CLAYEY SAND (SC)
loose, wet, with clay

7

GRAY AND BROWN CLAYEY SAND (SC)
medium dense, saturated,
with sandy clay pockets

10
4

TRrEEER

LIGHT.GRAY SAND (SP)
medium dense, saturated,

SA(=200=4%) 17 medium-fine grained

with some sandy clay seams,
becomes dense at 18 feet

some chemical odor
at 23 feet

some gravelty silty sand seams

SA(-?OO=41%\ 37 at 28 feet

RED-BROWN CLAY (CH)
very stiff, saturated
Wwith interbedded silty sand
seams below 33 feet

End of Boring - 40 feet

E-logged boring _
Backfilled with a cement/bentonite
.slurry

0 18.6 110

404
i Harding Lawson Assoclatos LOG OF BORING B11 PLATE
E,E

% Engineers. Geologisls ‘French Limited Site B 2 6
'l & Geophysicists Crosby, Texas

- AT
DRAWN JOB NUMBER APPROVED DATE REVISED DATE

N 6013,009.12 17217 s [e¥




20¢

404

DEPTH, feet

773 CLAY (CH)
32? CLAYEY SAND (SC)

74 CLAYEY SAND (SC)
] SAND (sP)

1 CLAY (CH)

NOTES:

1. Self Potential Run
In Positive Mode

0 o] [N H9 IR Hl e RN R s L
RN L U T L R T ¥ N RRN
R Y U L : NN
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; P e e T
! P I : i ! [
™ I ;;:;;4 [ [,1 il_]_ Tt
P = et M 1B 0 . ) H : ]

40 — T | i AR B LA

8 4 0 8

SELF POTENTIAL SINGLE POINT
(millivolts) RESISTANCE

(ohms)

i Harding L.ovrson Aancaclotos
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GEOPHYSICAL LOG B11
French Limited Site
Crosby, Texas
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|

s £ 2¥= s £ 8 =
3 £ = £ § CEquipment Rotary Hash 8 oF % s —é
v 2§ £ 3 3 5¢ s B
k3 E z3 83 Eevaton 1150 pare_11/9/83 i 82 2 2 3 {Continuation of Log)
Laboratory Tests oo ] — - Laboratory Tests a =8 &8 40 -
54 0-3" DARK GRAY CLAYEY SAND {SC) WITH
A ABUNDANT ORGANICS (TOPSOIL))
LIGKT GRAY SILTY SAND (SM
medfum dense, wet, fine grained
o '
51 LIGHT GRAY SAND (SP) 457
medium dense to dense, wet, fine
to medium grained LIGHT BROWN SILTY.SAND {S4)
very dense, saturated, with
30 55 organic odor, fine grained
becomes coarser with depth 50 ~
18 4 Jiitt 554 bLL
i L1GHT GRAY SAND (SP)
dense, saturated, fine to medium
grained
23 45 SILTY CLAY {CL)
medjum dense at 20 feet . . 50 ~ very stiff, saturated
RED BROWN CLAY (CH)
stiff to very stiff, saturated
25 65 -1
BLUE GRAY AND RED SILTY CLAY {CL)
red and gray sandy silt seam at 27 very stiff, saturated
to 28 feet
30 a4 70
§ RED BROWN SILTY SAND (SM)
35 75~ saturated
LIGHT GRAY AND WHITE SILTY SAND (SM)
very dense, saturated :
1 RED BROWH SANDY SILT (ML)
' 76 very dense, saturated
40 - 80
CREREE Marding Lawocn Assccistes LOG OF BORING GW12 P
ITIW.y Engmeers, Geologssis French Limited Site
g!’s 8 Geophyzicists Crosby, Texas (0 28
[ JOB MBI R AT Ty REEE B
6013,009.12 M /ey



Loborotory Tests

Blows/Foot

54

21

46

73

Ccn|mﬂ(?h)

Ory

Dwnsity (pet)

3 Depth {11)
Somple

{ Continuation of Log)

9549

1054

110+

1154

RED BROWN SILTY CLAY (CL)
very stiff, saturated

BLUE GRAY CLAY (CH)
very stiff, saturated

BLUE GRAY SILTY CLAY (L)
very stiff to hard, saturated

sand enses at 118 feet

more sflty at 120 feet

‘from 132 to 152 feet.

B JU I
~ S¢€ =
P 33 .2
2 28 X2

Loborotory Tesis

Boring drilled to 62 feet

with 4-inch bit for sampling.
Boring then augered to 62

feet with 8-inch bit. Casing
set to 65 feat. Boring
2dvanced 62 to 155 feet with
4-inch bit for sampling. Boring
then augered to 155 feet with
8-inch bit. Installed 4-inch
PVC well to 155 feet. Screened
Sand
backf{ll 124 to 152 feet.
Bentonite seal from 122.5 to
124 feet. Sand bentonite grout
from 0 to 122.5 feet.

65"'—'—'—)

85

100+

-
a
E
-3
[ 24

{ Contiruntion of Log )

S oepini

125+

BLUE GRAY SANDY SILT (ML)
very dense, saturated

1T

130+

=] BLUE GRAY SAMD (SP) .
very dense, saturated, fine to
medium grained, with occasional
silty clay lenses

1359

145+

1504

End of Boring - 155 feet

160~

Harding Lawson Assocliates

Erquneers. Geologists
8 SeophysiCisis

LOG OF BORING GW12
French Limited Site
Crosby, Texas

B29

Ao, VRI

6013.009.12
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| s _ § Rz
| g’_ 8 g:g 2z é Equipment Rotary Hash
I - O - 20 = [=%
| 232 § 22 ;L 33 Elvation 106 Date 11/10/83
aboratory Tests &a& ° 20 006 o
‘ ‘ LIGHT BROWN SILTY SAND (SM)
i N
i
5~
10+ 3
154 [3E: .
20 fii:
; LIGHT GRAY SANDY CLAY (CL)
05 - End of Boring - 24 feet
Boring drilled with 4-inch bit
to 24 feet. Installed 2-inch
diameter PVC well to 24 -feet.
Screened from 4 to 24 feet. - Sand
304 backfill from 4 to 24 feet.
35-1
40-
Harding Lawson Asgociatas LOG OF BORING GW13 °.:
grg-ec;eerrség:gog'sw French Limited Site 3 @
pry Crosby, Texas ) &
N e r:;n.'ue . ICEE R DATE REV-SED T+t

4 6013,009.12 1171 s/8Y

¥




———

! ® — <~
: - - '3 =
E’_ g o= §« = ° Equipment Rotary Hash
585 3 28 £ g9 ¢
P ¥ex 3 8% »5 O & Elevation_Z.9 Date _11/3/83
Laboratory Tests £& ® =0 00 0
! DARK GRAY SANDY CLAY (cU)
MEDIUM GRAY SANDY CLAY (CL)
t
|
! 5+
t
: 10 LIGHT GRAY SAND (SF)
fing to medium grained
15+ "
|
25 End of Boring - 25 feet
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
diameter PVYC well to 23.5 feet.
Screened from 3.5 to 23.5 feet.
30 Sand backfill from 3.5 to 23.5
feet.
. Well destroyed - not developed
' or sampled
35—
40~
Herding Lawson Associates LOG OF BOR'NG GW14 TLatt
' Engeers Geologss French Limited Site B3
m &Geophys-c:sls Crosby, Texas 8 8

(W Wee N MEER APPRCVE T Catt REVISED TaTt

6013,009.12 MPH S’,/JY



Equipment __Rotary Wash
Elevation 7.9 Date 12/12/83

o Depth (1)

DARK GRAY SANDY CLAY (CL)

DARK GRAY CLAYEY SILT (ML)
10

. MEDIUM GRAY SAND (SP)
154 ¢

MEDIUM GRAY SAND (SP)
fine to medium grained

207 g

End of Boring at 25 feet

25

Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
diameter PVC well .to 23.0 feet.
Screened from 3.0 to 23.0 feet.
304 Sand backfill from 2.5 to 23 -
feet. Boring drilled and
piezometer installed to replace

GW-14.
35+
40—
Harding Lawson Associatos LOG OF BORlNG GW14 R e
Eng ~eerc Liedog st French Limited Site 3 2
& Geudrys sty Crosby, Texas D

6013,009.12 P /1y

LTINS T et




H —_ < =
2 - ® =
1 E’_ 3 o> %5 2 Equipment __ Rotary Hash
e B 2 £ o E .
g 282 ¥ 22 .2 88 Elevation 13.8 Date 11/10/83
Laboratory Tests & -@ 28 &4 g
‘ DARK GRAY CLAYEY SILT (ML)
L
T[] LIGHT BROWN SILTY SAND (SM)
54 bl
10
rril MEDIUM GRAY SAND (SP)
B coarse grained
RED AND BROWN SILTY CLAY (CL)
25 4 End of Boring - 24 feet
Boring drilled with 2-inch bit
to 24 feet. Installed 2-inch
PYC to 23 feet. Screened from
3 to 23 feet. Sand backfill
from 3 to 23 feet.
30
35~
404
Harding Lawson Assocliatos LOG OF BORING GW15 kT
EnGgmeef:S Gi?«ogus.ls French Limited Site @
eopRysICISIs Crosby, Texas B W) 3
= £ Lt2kE S APPROWVE L1 DATt HEV.SID DATE

6013,009.12 1P : s /4y
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:( E Y = =
- R z
'. E~. 8 oF 8 = 2 Equipment__ Rotary Hash
o ;2:; ? 5¢ = g E
! xox 2 %5 ~2 0 &  Elevation _12.5 Date 11/14/83
' o o m = oo
Laboratory Tests  a.a 0 BARK GRAY SANDY SILT (ML)
LIGHT BROWN SILTY SAND (SM)
fine grained
i
5 -
| 10+
LIGHT GRAY SAND (SP) '
] fine to medium grained
15+ R
| 20‘1
25 End of Boring - 25 feet
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
diameter PVC well to 23.5 feet.
Sand backfill from 3.5 to 23.5
30 feet. Screened from 3.5 to 23.5
! feet.
35+
40- ]
Harding Lawson Ascoclates LOG OF BORING GW16 P, att
Ergruers. Geologis's French Limited Site BS 4
& Gewohys:cisis Crosby, Texas
A, ‘J-ﬂ['- RSNTXTEES APPRC vk DATE REVISED DA

6013,009.12 7P s/8Y




S 3 E ~
g8 ez > ¢ Equipment ___Rotary Wash
| 525 %2 38 FSE
! o2 3 e§ rgo 8 Elevation __16.2 Date _11/14/83
Laboratory Tests && © Qo 4 _
. ) LIGHT GRAY SAND (SP)
: i1 fine to medium grained
|
i S
|
10+
15-1 . .
204
25 End of Boring 25 feet
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
PVC well to 23 feet. Screened
from 3 to 23 feet. Sand”
30 backfill from 3 to 23 feet.
357
40~
Hording Lawson Assoclotoes LOG OF BORING GW17 et
Engineers. Geologists French Limited Site B 7))
8 Geophysicists Crosby. Texas 8 @5
DRswWH ~ JOB NUMBE ~ APPROVEC, DatTE REVISED oAl

M 6013,009.12 MPH 5,'/91




r F 3 ’-§ —
| é,. § g:é P ?é Equipment __Rotary Hash
i ; sEw 9 £ 2 B 2
' xex § §§ >5 8 8  Elevation _13-5 Date _11/14/83
" Laboratory Tests ge~ @ coe 0 T
H LIGHT BROWN SILTY SAND (SM)
¥
B E;
: t
s{Hl
4
104 K :
E
LIGHT GRAY SAND (SP)
fine to medium qrained
154
204
TT| LIGHT GRAY SILTY SAND (SM)
i  with clay lenses
254 End of Boring - 25 feet
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
diameter PVC well to 23.5 feet.
Screened .from 3.5 to 23.5 feet.
30 Sand backfill from ‘3.5 to 23.5
feet.
35—
40-
Harding Lawson Aagsoclatos l:OG OF BOR'NG GW18 BLATE
%:1 g”g;’;e‘;:jsg‘;f’s'°9's“’ French Limited Site B 3 6
Crosby, Texas
A * Sk N.:'V!_'.l’“ APPROVE [ DA REVISL OATE

i 6013,009.12 M Prq s/8y




o ) S = ]
) 3 & =
-g'* § g:g % % _§ Equipment Rotary Wash |
- Q& P =
2o 3 %g »& O & Elevation 14.6 Date 11/8/83
i v~ =
Laboratory Tests g8 ® = e o .
DARK GRAY SILTY CLAY (cCL)
with some organics
LIGHT BROWN SILTY SAND (SM)
' with occasional clay lenses
5‘
10
'
BROWN FINE SAND (SP)
157 LIGHT BROWN SAND (SP)
; fine to medium grained
20
End of Boring - 23.5 feet
25 Boring drilled with 4-inch bit
to 23.5 feet. Installed 2-inch
diameter PVC well to 23.5 feet.
Screened from 3.5 to 23.5 feet.
Sand backfill from.3.5 to 23.5
30 feet.
35+
40-
tHarding Lawson Asasociates LOG OF BORING GW19 boeit
Engineers Geologsis French Limited Site EE% 7 7?7
& Geophysicists Crosby. Texas @ /

N JGe Nupt #
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° —_ —
- - R =
| E"‘ 8 eg % p= é Equipment Rotary Wash
-2 B 2 = Q .
| 852 f 82 283 eiovanon 2 Date _11/8/83
Laboratory Tests 2& o = ao
E LIGHT BROMN SILTY SAND (SM)
I
! DARK GRAY SILTY CLAY (CL)
with organic odor
5
', TF$] LIGHT BROWN SILTY SAND (SM)
| 10
15~ 3 LIGHT BROWN SAND (SP)
i fine to medium grained
| 20
!
' 25 End of Boring - 25 feet
Boring drilled with 4-inch bit
to 25 feet. Installed 2-inch
diameter PVC well to 23 feet.
Screened from 3 to .23 feet.
30 Sand backfill from 3 to 23 feet.
|
i
35—
40-
Harding Lowson Assoclates LOG OF BORING GW20 PLATE
Engneers. Ceologsis French Limited Site B 3 8
& Geophysicists CI‘OSby, Texas
DR Aawh JOB NUMSE R APPROVED OATE REV'SED DATE

M % 6013,009.12 9P 2%




r b ) =
| © — ™ :-’:
§f~ 8 g:é— % £ 2 Equipment Rotary HWash
aLn @ 29 T 9o E :
} 282 2 2t ¢ 8 & Elevation 121 Date ~11/8/83
Laboratory Tests && & 28 68 )
i ! 'DARK GRAY CLAY (CH)

FILL ™
plastic, wood, paper, glass, —
misc. refuse

5 / LIGHT GRAY SANDY CLAY (CL)
/35 DARK GRAY SILTY CLAY (CL)
: /
10 /
151 I:4k{ LIGHT BROWN SILTY SAND (SM)
00 il LIGHT BROWN SAND (SP)
fine to medium grained
25— End of Boring - 24 feet
' _ Boring drilled with 4-inch bit
: to 24 feet. Installed 2-inch
diameter PVC well to 21.25 feet.
Screened from 1.25 to.21.25
feet. Sand backfill from 1.25
304 to 21.25 feet.
Well removed and sealed on 4/9/84
\ 35+
40~
Harding Levrson Associates LOG OF BORING GW21 e
Engineers. Geologssis French Limited Site o 7 9
& GeophysiCists Crosby, Texas D) %)
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I

o — P
‘ E'_ § 03;: g ‘j 2 Equipment Rotary Wash
! s9% 5§ £ o E
2B X % gg =~ & &  Elevation _13.2 Date 11/14/83
Laboratory Tests Q22 © = oo
i e-a OTE7/[ DARK GRAY SANDY SILTY CLAY (CL)
' 5+ %‘ LIGHT GRAY SILTY CLAY (CL)
10 %
»/4 LIGHT GRAY CLAYEY SILT (ML)
.5 | LIGHT GRAY SILTY SAND (SM)
LIGHT GRAY SAND {SP)
fine to medium grained
204 E:
25 4+ End of Boring - 25 feet
Boring drilled with 4-inch bit
! to 25 feet. Installed 2-inch
PVC well to 23.5 feet. Screened
from 3.5 to 23.5 feet.- Sand
30_1 backfill from 3.5 to 23.5 feet.
|
35+
. 404
¥ Harding Lawson Assoclates LOG OF BORING GW22 PLA
¢ Engineers, Geologisis French Limited Site 3 : @
o i‘&Ge()ohyss:cusls; Crosb_y, Texas 1D 4

é8gr§):n689 12 ‘;‘;}"/{; S'j/‘“;/ CEVIGT DATE
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i s - § %oz
%2£ 5 8% ag A &  Elevation 10.7 Date _4/9/84
T 87 o =8 &a&
Laboratory, Tests 05 BROWN AND GRAY CLAY (CH)
E stiff, moist
. Fin
DARK GRAY CLAY (CH) =
stiff, wet
5—1
107
-3 GRAY SAND (SP) ,
dense, saturated, medium to
g fine graired
15“ .
ZiE End of Boring - 19.5 feet
20—
Installed 2 inch diameter PVC
well to 18 feet. Screened from
13 to 18 feet. Sand backfilil
from 18 to 5 feet.
25—
30~
35—
40
Harding Lawseon Assoclaton LOG OF BORING GW23 PLATE
Enginears. Geologists French Limited Site B 41
Y . Crosby, Texas
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s 5 ¥ %=
' gh § g:c— < E % Equipment Rotary Hash_
3s% ¢ 5 % 9 E '
' 2ex 3 gé ag & &  Elevation 7.7 Date __4/9/84
Laboratory Tests && D2 2 ee 4 ,
) 1 DARK GRAY CLAY (CH)
; stiff, saturated
5
104 ¥~
15 Y/
£ GRAY SAND (SP)
%21 dense, saturated, medium to
20 fine grained
End of Boring - 24.5 feet
25— 9
Installed 2 inch diameter PVC
well to 23 feet. Screened from
18 to 23 feet. -Sand backfill
from 23 to 13 feet.
30
354
40-
Haoarding Lawson Assoclates LOG OF BORING GW24 PLATE
Engineers, Geologisis French Limited Site ",rfg
&‘Geophysmnsff_ Crosby, Texas LQ 2
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s = = 5
e 3 Fal 8 = 3 - 2 § =
. _ S,_: g §§ > ‘5‘; § Equipment Rotary Wash g: § EE & .;,
232 3 Bg e = Tesr B 28 % a
veX o B >§ & & Elevation, Date__5/15/84 ze= 3 Bg @ Continuation of Lo
OVA Reading & 0 38 &4 o OVA Reading &E‘ & 28 gé 4% ‘ ] ( " ol
GRAY -BROWH GRAVELLY CLAY {CL) T
stiff, moist 2-4 14

i

2.3 T3] GRAY SILTY SAND (SM) f

’ 5~ ¥ loose, saturated, fine grained, 45 Fi

34 occasional strong odor %
+
10
:g, 10
: OVA readings up to 250 ppm while
2-3 " : reaming ? <Sppm i
g occasional black oil color, denser 4
below 15 feet GRAYISH BROWN CLAY (CL)
stiff, saturated, vertical
laminations, no odor
+ 20 — Ream to 58 feet with 10-inch

10 60 - diameter bit. Installed é-inch
PYC casing to 59 feet. Grout
annulus with cement/bentonite
slurry.

RED-BRONN CLAY (CH)
B very stiff, saturated, some

2-3 25 651 calcareous nodules

occasional Vight brown clayey sand
30+ ] 704§

5 354 75 RED-BROHN AND LIGHT GRAY CLAY (CH)
very stiff, saturated,
slickensided,

40 - m\nxdsw SILTY SAND (SM) ; 80
medium dense, saturated, fine
grafned. oqcasiona] strong odor :-rdlnghwunhmlnln LOG OF BORING GW25 LY
ang::n’r::égmm‘“s French Limited Site B 4 ‘2)
- Crosby, Texas >
JOB rUMBER APPROVED Dalt LR DAt
6013,009.12 77PM s/&/




& = s LT .
@ = S H N g =
. E= g £ < =, ..S';‘ g o= < E.
i w = > - =2 o= € =
245 R NI
o © 3 ( Continvotion of Log) aoa F) Q ] Confinuation of Log )
Lobarwtory Tests & ® & 8 & Loborolory Tests )
80 120
! LIGHT GRAY AND YELLOM CLAY {CN)
very stiff to hard, saturated,
854 1254
904 1304
occasional silty sand seams below
92 feet
954 1354
interbedded clayey sand and sandy
clay layers below 138 feet
X * BLUE-GRAY CLAY (CH)
100 stiff, saturated 1404
GRAY SILTY SAND (SM)
very dense, saturated, medium
. 1054 1451 grained
1104 ¢ 1504
End of Boring - 152 feet
Installed 2-inch diameter PYC well to
! 150 feet. Screened from 145 to 150
15 155 feet. Gravel Pack from 152 to 138.5
! feet. Grout from 138.5 to surface
using cement/bentonite slurry.
120- . 160~
Haording Lawson Assoclates LOG OF BOR'NG GW25 "“l/
Engineers Geologists French Limited Sfte 84 /
& Geophyscsts Crosby. Texas !
DRAWN SO0 N JMBER APPROVED Dalf LT HH 20
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UNIFIED SOIL CLASSIFICATION SYSTEM

KEY TO TEST DATA

NO.4 SIEVE SIZE

OVER 12% FINES

CLAYEY SANDS, POORLY GRADED SAMD . CLAY
MIXTURES

FINE-GRAINED SOILS
MORE THAN MALF 1S SMALLER THAN #200 SIEVE

INORGANIC SLTS AND VERY FINE SANDS, ROCX
ML FLOUR, SILTY OR CLAYEY FINE SANDS, OR
QLAYEY LTS WiTH SLIGHT PLASTIGITY

” NORGANC CLAYS OF LOW TO MEDIUM PLASTIITY,
SILTS AND CLAYS cL GRAVELLY CLAYS, SANDY CLAY3, SILTY CLAYS,
LIQUID LIMIT LESS THAN 50 LEAN CLAYS
; H ORGANIC CLAYS AND ORGANC SILTY CLAYS OF
oL : : I wow PLasTiCTY
1
MH NORGANIC SLTS, MICACEOUS OR DIATOMACIOUS

SILTS A

LIQUID LiMIT GREATER THAR 50

FINE SANOY OR SILYY SOILS, ELASTIC SiLTS

ND CLAYS INORGANKC CLAYS OF HIGH PLASTICITY,

FAT CLAYS

cH /A

ORCAMC CLAYS OF MEDIUM TO HIGN PLASTICITY,
ORGANIC SILTS

/’/
OR V- A
¢

HIGHLY ORGANIC SOILS Pt

PEAT AND OTHER HIGHLY OQRGANIC SOILS

!

MAJOR DIVISIONS SYMBOL TYPICAL NAMES
CLEAN GRAVELS | GW k WELL GRADED GRAVELS, GRAVEL - SAND MIXTURES
GRAVELS WITH LITTLE OR 3 —"Undisturbed” Sampte SA  — Siove Analysis

w NO FINES POORLY GRADED GRAVELS, GRAVEL - SAND

; GP = " Standard Penstration MA — Sieve Anclysis w Hydrometer
- : +] MxTURES Test Sample y Y
28 'ég:,fs?::ﬂ?:l'a: SILTY GRAVELS, POORLY GRADED GRAVEL - SAND- LL = Liquid Limit {in %) PERM —Permeability
8 N GRAVELS WITH SILY MIXTURES o .

% | IS LARGER THAN OVER 12% FINES - PL = Ptastic Limit (in %) PID —Photo lonization Detector (ppm)
O * | HO. 4 SIEVE SIZE ° CLAYEY GRAVELS, POORLY GRADED GRAVEL-SAWD- . . .
lé-’ '?,’ CLAY MIXTURES Pl Plosticlty Index (in %) Blows/fool — tefers 1o SPT "N" volue
é E §G  ~ Specific Grovity . .
O w CLEAN SANDS WELL GRAOED SANDS, GRAVELLY SANDS Remotd — Somple remolded prior 1o 1esling
P o
g - SANDS wiTH LITTLE OR
!<!l 3 NO FINES POORLY GRADED SANDS, GRAVELLY SANDS
S E MORE THAN HALF
5]

SLT .
g | coarse FRacTION SM EeTunea) S POORLY GRADED SANO-Sw.T #200 — % Fines passing™200
2 1S SMALLER THAN | SANDS WITH slevs

NOTES

Thess Notes Are Applicadble To All
Boring and/or Test Pit Log Plates in
This Repori.

1. Elevations refer to Mean Sea Level Datum (1963) ) .
Undisturbed Samples consisted of hydralically pushed 3-inch diameter
Shelby Tubes and driven 3-inch OD x 2.5-inch 1D Split Spoon Samplers.
A 140 b, hammer falling 30-inches was used to drive the Split_Spoqn
Sampler. Blow counts were converted to SPT “N* valves by multiplying
by 0.56.

3. S{andard Penetration Test is the number of blows.required to drive 2
2-inch 0D by 1.3 inch 1D Split Spoon Sampler 12-inches using 2 140-1b.
hanmer falling 30 inches, .

4. Borings were drilled with a 4-inch diameter fishtail bit.

E
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AND KEY TO TEST DATA
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JU.S. Standard Sieve Size (in ) ——>'<——U.S. Standard Sieve Numbers——v-t<—-— Hydrometer
l 3 v Y% 4 8 16 3040 50 100 200 Reterence ASTMD 422
100 . , . , . .
I
el i,
| ! \
]
l
80
70
'_
I
O
2 60— ;
D= : :
m l : :
5 504 .
Z 1 i
T S A -
E o N et
& 407 A -
Q ' H
o ; ; !
Lu : [}
O 30 - :
ST T =
20 -t—t
; VI IR
AL N
[ I N R
I Sy s . _—
TRV T TR S ,
0 . IL ) \ :,.,'. . ..,,l;i, -,.' 1-'. .
100 50 10 5 1 05 0.1 0.05 0.01 0.005 0.001
' GRAIN SIZE IN MILLIMETERS
COARSE | FINE  |cOARSE] MEDIUM |  FINE )
COBBLES GRAVEL SAND SILT OR CLAY
Symbol Sample Source Classification
Summary Range For Clean Sand (SP)
i
Harding Lawson Assoclates Particle Size Analysis PLATE

2 ineers, Geol 1 . . .
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Crosby, Texas
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U.S.fSlandlard Sieve Size (in.) —>t<——u.s. Standard Sieve Numbers—b-t<— Hydrometer
' 3 4 % ¥ 4 8 16 3040 50 100 200 Reterence ASTM D422
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100 50 10 5 1 05 0.1 0.05 0.01 0.005 0.001

GRAIN SIZE IN MILLIMETERS

COARSE | FINE |COARSE MEDIUM |  FINE
GRAVEL SAND

COBBLES SILT OR CLAY

Symbol Sample Source Classification

Summary Range For Silty Sands (SM)
and Sandy Silts (ML)

Harding Lawson Assocliates Particle Sizo Analysis PLATE
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Crosby, Texas
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U.S. $landard Sieve Size (in.) —c»*-:—u.s Standard Sieve Numbers
| 3

v2 %

100

90

3040 50 100 200

Hydrometer

Relerence ASTM D 422
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PERCENT FINER BY WEIGHT
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100 5

[é, 0 B

10

1 05

GRAIN SIZE IN MILLIMETERS

0.1 0.05 0.01 0.005

0.001

COARSE | FINE

COARSE MEDIUM |

FINE

COBBLES

GRAVEL

SAND

SILT OR CLAY

Symbol

Sample Source

Classification

Bl1/GW1 at 8.5'
B2/GW2 at 13.0'

B2/GW2 at 48.0'
B2/GW2 at 53.0'

SILTY SAND (SM)
SILTY SAND (SM)

SANDY SILT (ML)
SILTY SAND (SM)

a4

Herding Lawson Acsoclatos
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Particle Size Analysis
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U.S. Standard Sieve Size (in.) —>*-<—— U.S. Standard Sieve Numbers—-D-i<— Hydrometer
3 1‘/2 3/4 J/e 4 8 16 30 40 50 100 200 Reference ASTM D 422
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GRAIN SIZE IN MILLIMETERS

COARSE | FINE  Jcoamrse] MeDuM | FINE
GRAVEL SAND

100 5

COBBLES SILT OR CLAY

Symbol Sample Source Classification

° B3/GW3 at 8.0 ' SAND (SP)

B3/GW3 at 23.0' SAND (SP)
B3/GW3 at 38.0" SANDY SILT (ML)

Harding Lawson Assoclatos Particle Size Analysis PLATE
Engineers. Geologists

&Geophysicis.s FrenCh LimitEd Site @ 5

Crosby, Texas
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U.S. Standard Sieve Size (in.) ——>J(-——U.S. Standard Sieve Numbers—-b-l-d—— Hydrometer

3 Wwa Y s 4 8 16 3040 50 100 200 Refetence ASTM D422
100 T | B T i ‘ ) . T

A : AN T T ‘
E . . H : ™ ¢ Iy B ='_ »; —
b o f ‘\\ P L
) ' . 4 - : -
80 4= ’ W I
‘ : '.‘ I ‘ —
70 4 ; w\;\ L -§§
= : \: il !
I . i FIN AP N W S 5 T .
% 60 ; ! . i ll N |
2 S : o M B Y W
> ST , - ST S N
U: :I ; ! 'l: .. '=.. ) il !. ! |”'l
o I N R I I NN BN R
- [E L2 T N T A | PR T W B R s U T
i ; i ; i ; i . PN S
& 40T I (1SR A I N L B A W T
O ‘i i Iy RIS . S ORI AR S DI .
o HE I AR 1 ; qj; R T
o 30 b — jﬁi e
I B (L RIEN SN S I
LA "H:?“Lm”“"““¥“?i'=? T T "fLTfT‘” f“*
PO 1 LR N S R A R I R IR -
SR | N s - e TOT =0
: TR H = ik
..i....{ WA _._:i ._tgl:.:...} o8 I ! . b g —
SRR i TS L ; '
TR N N
..1'. }_.!.J . :: 3 . ___hi [ e : - l'"'é' . . :":... ;_,_s $
IR NG i
bl P Mo il g : R

0 [ . 13 1 - ,1 v
100 50 10 5 1 05 0.1 0.05 0.01 0.005 0.001
GRAIN SIZE IN MILLIMETERS

COARSE | FINE ARSE| MEDIUM |  FINE
CRAVEL SAND

COBBLES

SILT OR CLAY

Symbol Sample Source Classification

B4/GWA at 33.0° SILTY CLAY (CL)
BS/GW5 at 3.0° SAND (SP-SM)
B5/GW5 at 18.0° SAND (SP)

O m » O

B5/GW5 at 28' SANDY CLAY (CL)

Harding Lawson Asscclotes Particle Size Analysls PLATE
Engineers, Geologists

& Geophysicists French Limited Site @ 6
Crosby, Texas
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U.S. Standard Sieve Size (in.) -——>'-<—U.S. Standard Sieve Numbers—-b'<—— Hydrometer
3 Ve Y% 8 2 16 _ 3040 50 100 200 Reference ASTM D 422
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GRAIN SIZE IN MILLIMETERS

COARSE | FINE Jcoarse] MeEDIUM |  FINE SILT O v
GRAVEL SAND RCLA

COBBLES

Symbo! Sample Source Classification

e B6/GW6 at 44.0' SANDY SILT (ML)
A B6/GW6 at 94.0° SANDY SILT (ML)
» B6/GW6 at 143.0' SILTY SAND (SH)

Harding Lawson Assoclates Partlcle Size Analysls PLATE

Engineers, Geologists .. .

& Geophysicists French Limited Site @ ‘7
Crosby, Texas
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U.S. Standard Sieve Size (in.) ——>t<—-u.s. Standard Sieve Numbers—#-iﬂ—— Hydromeler
3 v Y 4 8 16 3040 50 100 20 Reterence ASTM D 422
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Ta{lble F-1. Water Qualii:y Criteria

References 1 2, 3, 4, 5 2, 3
Freshwater Aquatic Life (ug/l)
Max imum
Drinking Water Human Health 24 Hour
Paraweter Contaminant Level Criteria Maximum or Average or
(ug/1) (ug/1) Acute Toxicity Chronic Toxicity
Metals
Beryllium - 0.068 130 5.3
Cadmium .10 10 3.6t 0.025
Chromium (Total) 50 50% - -
Copper 1,000 - 22t 5.6
Lead 50 50% 170t 3.8t
Mercury 2.0 0.144 4,1 0.20
Nickel - 13.4 1,800% 96
Thallium ) -- 13 1,400 40
Zinc 5,000 - 320t 47
GC/uS Volatiles
Benzene - 6.6 5,300 --
Chloroform 10Q** 1.9 28,900 1,240
Chlorobenzene - 488% 25011 -~
1,1-Dichloroethane - - -~ --
1,2-Dichloroethsne - 9.4 118,000 20,000
T=-1,2-Dichloroethane - -— - -
1,2-pichloropropane - - 23,0001ttt 5,700ttt
T-1,3~Dichloropropene - 87 ' 6, 060*%w* 264 ik
Ethylbenzene - 1,400* 32,000 -
1,1,2,2-Tetrachloroethane - 1.7 . 9,320 2,400
1,1,2-Trichloroethane - 6.0 18,000 9, 400
Trichloroethene - 27 45,000 -
Toluene - 14, 300* 17,500 -
Vinyl Chloride - 20 - -
GC/MS Acid
Phenol - 3,500 10, 200 2,560
GC/MS Base/Neutral
Acenaphthylene - 0.028%*w - -
bis{2-ethylhexyl)phthalate - 15,000 940 3.0
1,4-Dichlorobenzene .- 400ttt i,120t1tt 768111t
1,2-Dichlorobenzene - 400ttt I,120t111 768ttt
Dioctylphthalate - - 94Ok hik Jkkn
Fluoranthene - 42 3,980 -
Acenapthene - - 1,700 - !
Anthracene - 0.028%%*% - —
Benzo(A)anthracene - 0.028% %k - -
Benzo(B) fluoranthene - 0.028%%*% - —
Benzo(A)pyrene - 0.028%%% - -
Chrysene - 0.028%%% - —
Di-N-butyl phthalate - 34,000 QL QRN kAN Fhhwik
Fluorene -— 0.028%wx - _—
Naphthalene - - 2,300 620
Phenanthrene — 0.028%%* - -
Pyrene - 0.028%** - -
PCBs, Pesticides
PCBs - 0.00079 2.0 0.014

! # Based on toxicity rather than 105 cancer risk factor.

1t Hardness dependent.
** Total trihalomethanes.
i1 For chlorinated benzencs as & class,
*%%* For polynuclear aromatics as a class.
ttt For dichloropropane as a class.
*¥#* For dichloropropene as a class.
fttt For dichlorobenzene as a class.
*iaak For phthalate esters as a class.

| ysePa. 1981. National Interim Primary Drinking Water Regulations CFR 40 Part 141 and National Secondary
Drinking Water Regulations CFR 40 Parc 143.

2 Ambient Water Quality Criteria for Acenaphthene Through Zinc. Office of Water Regulations and Standards.
USEPA. Washington, D.C.

3 Quality Criteria for Water. 1976. Office of Water and Hazardous Materials. USEPA. Washington, D.C.
{Redbook)

4% YSEPA. 1980. Water Quelity Criteria Documents: Availability. Federal Register, 45(231):79318-79379.

5 Federal Register. August 13, 1981. Correction Notice p. 40919.
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APPENDIX G

Chemical Analysis Methods

Samples were analyzed for pH, conductivity, total organic extractables
(TOE), total organic carbon (TOC), total organic halides (TOX), metals,
phenols, polychlorinated biphenyls (PCBs/pecticides), volatile organic
acids (VOAs), base neutrals (B/N), and acid extractables (acids).

Table G-1 summarizes the analytical methods used for each parameter of
interest. Table G-2 lists the analytical holding times and
preservatives which were used for all ground and surface waters. Soils,
sediments, sludges, and fish were kept at 4°C until analyzed. These
were not required holding times for these matrices, but every effort was

made to extract the smaples within seven days for organic analysis.

In situ parameters, to include pH and conductivity, were measured to
give information as to the conditions of the area at the time of the

sampling.

The analytical protocol was directed towards screening to identify major
organic compounds and metals. The screening procedure included
analyzing for TOE, TOC, TOX, metals and phenols. TOE was analyzed by
freon extraction followed by infrared determination., TOC was measured
by the method of combustion using the Oceanography I&ternati6nal

Model 915A TOC analyzer. Metals analyses was carried out on a
Jarrel-Ash 1100 Simultaneous Inductively Coupled Argon Plasma
Spectrometer (ICAP). This procedure has the capability of analyzing up
to 33 metals simultaneously on a sample. For the initial phase of the
survey, the 13 metals listed in Table G-3 were determined by ICAP, with
data for the additional 20 metals made available for further waste
characterization. Total phenols were determined spectrophotometrically
by the 4-aminoantipyrine (4~AAP) method. TOX was determined by the
microconlumetric-titration method using the Dohrman DX-20 TOX system.

Detection limits for the above parameters in both liquid (ground water
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Table G-1. Analytical Methodology

Method Reference Method Reference
(Ground Water and (Sediments, Soil,

Par ameter Method Sur face Water) Sludges, and Fish)

pH Electrometric 1 (150.1) Not Applicable

Conductivity Wheatstone Bridge 1 (120.1) Not Applicable

TOE Spectrophotometric, 1 (413.2) 6 (739)
Infrared ..

TOC Combustion .1 (415.1) 1 (415.1)

TOX Microcoulometric 3 (450.1) 3 (450.1)
Titration

Metals ICAP 2 2

Phenol Spectrophotometric 1 (420.1) 6 (417)
4—-AAP

PCB/pesticides GC/EC 4 (608) 7

VOA . GCMS 4 (624) 5

B/N GCMS 4 (625) 5 -

Acids GCMS 4 (625) 5

1 Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020,
March 1979.

2 Federal Register, Vol. 44, No. 233, Monday, December 3, 1979,

pp. 69559-69567.

EPA, EMSL, Cincinnati, Ohio, November 1980, Method 450.1.

EPA, EMSL, Cincinnati, Ohio, July 1982, Method 608, 624, 625.

Extraction and Analysis of Priority Pollutants in Sediment and Soil,

EPA, Athens, Georgia, November, 1981.

6 Chemistry Laboratory Manual for Sediment and Elutriate Testing,
EPA-905/4-79-014, March 1979.

7 1Interim Methods for the Sampling and Analysis of Priority Pollutants in
Sed iments and Fish Tissue, EPA, EMSL, Cincinnati, Ohio, 1977.

v oW

Source: ..ESE, 1983.

G-2
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Table G-~2. Analytical Holding Times and Preservatives
Par ameter _Holding Time Preservative
pH 6 hours Determine onsite
Conductivity 24 hours Cool, 4°C
TOE 28 days Cool, &4°C
HoS04 pH <2
TOC 28 days Cool, 4°C.
H2S04 pH <2
TOX 7 days (until extraction) Cool, 4°C
30 days (after extraction)
Metals 6 months except Hg HNO3 pH <2
28 days
Phenol 28 days Cool, 4°C
H9S04 pH <2
1.0 g CusSO4/L
PCB/Pesticides 7 days (until extraction) Cool, 4°C
30 days (after extraction)
VOA 7 days (until extraction) Cool, 4°C -
30 days (after extraction)
B/N 7 days (until extraction) Cool, 4°C
30 days (after extraction)
Acids 7 days (until extraction) Cool, 4°C
30 days (after extraction)
Source: ESE, 1983.

G-3
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and surface water) and solid (sediments, soils, and fish) matrices are
given in Table G-3. The detection limits given in Table G-3 are values
typically achieved by the methods described above. For any individual
data set, the actual detection limits are a function of matrix type,
chemical interferences, instrument noise, and other factors affecting
the individual analytical rua. The appendices in this report which
present the chemical results may contain detection limits which deviate
from Table G-3 because of these factors. Different detection limits
arise for each individual data set depending upon the instrument

readings for repetitive blanks for the lowest standards included in the

Tun,

Selected samples were analyzed by gas chromatography (GC) and gas
chromatography/mass spectroscopy (GC/MS) for qualitative and
quantitative identification. PCBs/pesticides were analyzed by GC with
electron capture detector. Detection limits for this method are
summarized in Method 608 Organochlorine Pesticides and PCBs (Appendix A
in the Work Plan). The GC/MS analysis determined the organic cowpounds
on the priority pollutant list. VOA, B/N, and acid compounds were
analyzed by GC/MS. Detection limits for these compounds are given in

Federal Register, Methods 624 and 625 (Appendix A in the Work Plan).

G-4 .
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Table G-3. Typical Analytical Detection Limits
Detection Limit Detection Limit
Soils, Sediments,

Parameter Water and Fish
TOC 0.5 mg/L 500 mg/kg
Phenol 5 ug/L 500 mg/kg
Silver 0.003 mg/L 0.3 mg/kg
Arsenic 0.05 mg/L 5.0 mg/kg
Beryllium '0.001 mg/L 0.1 mé/kg
Cadmium .70.002 mg/L 0.2 mg/kg
Chromium 0.005 mg/L 0.5 mg/kg
Copper 0.002 mg/L 0.2 mg/kg
Mercury 0.030 mg/L 3.0 mg/kg
Nickel 0.010 mg/L 1.0 mg/kg
Lead 0.025 mg/L 2.5 mg/kg
Selenium 0.05 mg/L 5.0 mg/kg
Antimony 0.05 mg/L 5.0 mg/kg
Thallium 0.05 mg/L 5.0 mg/kg
Zinc 0.004 mg/L 0.4 mg/kg
TOE 0.2 mg/L 650 mg/kg
TOX 10 ug/L 10 ug/kg
Source: ESE,

G-5
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ENVIRONMENTAL SCIENCE & ENGINEERING 08731783 FIELD GROUP FRWT1 STATUS IS FINAL

PROJECT NUMBER 23801210 PROJECT NAME FRENCM LTD HAZWASTE
SANPLES? FRGVA PARAMETERSS FRGW1
PROJECT MANAGER DAVE MIZELL FIELD GROUP LEADER RICK FOLKEMER

SAMPLE NUMBERS
sunl 601D 6Y05 6v07 cwo8 6v09
PARAMETERS STORET & 229900 229901 229905 229907 229908 229909
DATE 4/18/83  4/18/83  4/20/83  4/19/83  A/19/83  4/19/83
TINME 1590 1515 1015 1000 1735 1820
ARSENICsTOTAL(UG/L) 1002 <as <as <as <45 <45 <45
BERYLLIUMsTo(UG/L) 1012 <1.0 <1.0 <1.0 <le0 <1.0 <1.0
CADMIUM,TOTAL(UG/L) 1027 <40 <4.0 <a.0 <4.0 <hot <a.0
CHROMIUMsTOTAL(UG/L) 1034 26 17 13 12 <7.0 23
COPPERsTOTAL(UG/L) 1082 7.6 6.0 4,3 <s.0 <30 4.9
C,LEADsTOTAL(UG/L) " 1051 <5.0 5.7 <540 <5.0 <540 5.9
_&EECURY.TOTALtus)Li 71900 0.7 0.3 03 TS <0.2 <0.2
‘NICKEL,T, (UG/L) © 1067 <1040 <1040 <10.0 €10.0 <10.0 <10.0
SELENTUMsTOTAL(UG/L) 1147 <1.0 <1.0 QE.O <1.0 <1.0 <1.0
SILVERTOTAL(UG/L) 1077 <0.3 <0.3 <043 <043 <0.3 <03
THALLIUM, T4 (UG/L) 1059 <40 s <40 <40 <ag <40
ZINC,TOTAL(UG/L) 1092 1641 11.1 49.5 4146 4043 21.2
ALDRIN (UG/L) 39330 <0.010 <0.010 <0.010 <0.010 <0.01¢ €0.010
AHCsA (UG/L) 39337 <0.010 <n.010 <0.010 <0010 <0.010 <0010
SHCeR (UG/L) 39324 €9,926 <0.020 <0.020 <0.820 _ <0.020 <0,020
BHCD (UR/L) 39259 <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
GHC1G(LINDANF) (UG/L) 39340 <0.020 <0.020 <0.020 <0.020,  <0.029 <0.020
CHLURDAME (UG/L) 1a350 €0.15 €0,35 <0.35 <0.35 <0.35 <0.35
4y41-PDD CUR/LD 1911n <a.ee <04170 <0+100 <0.100 <p.100 <0.100

Ryds-fife (INC/L) T0R20 <".725% 0,025 <%.025 <N,025 €0.025 €0.025
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ENYIRONMENTAL SCIENCE & ENGINEELRING 08/31/83 FIELD GROUP FRMTY STATUS 1S FINAL

PROJECT NUMBER 83801210 PROJECT NAME FRENCH LTD HAZVASTE
SAMPLES: - - - ——=
PROJECT MANAGER DAVE HIZELL FIELD GROUP LEADER RICK FOLKEMER
SAMPLE NUMBERS
Guol GW01D V0S5 GueT Y 6409
PARAMETERS STARET # 229900 229901 229905 229907  22990f 229909
0ATE 4718783  4/18/83  4/20/B3  4/19/83  4/19/83  4/19/83
TInE . 1500 . 1515 1015 1500 1735 1820
$447-00T (UG/L) 39300 <0.1006  <0.100  <0.100  <9.100  <0.100  <0.100
DIELORIN (UG/L) 39380  <0.025  <0.025  <0.025  <0.025  <0.025  €0,025
A-ENDOSULFAN (U6/L) 34361  <0.225  <0.025  <0.825  <0.025  K0.025  <0.025
B-ENDOSULFAN (UG/L) 38356  <C.100  <0.100  <0.100  €0.100  <0.106  <0,100
ENDOSULFAN SULFATE ( 34351 <0100 <0.20  <0.100  <0.100  <D.100  ¢0.100
S UG/L) :
ENDRIN (UG/L) 39390  <0.100  <0.100  <0.100 <0180  <0.100  <0.100
ENDRIN ALDEHYDE(UG/L 34356 <0420 <0420 <0.20 <0.20 <020 <0.20
) ' g
HEPTACHLOR (UG/L) ° -39410  <0.010  <0.010  <0.010° . €0.010  <0.010  <0.010
HEPTACHLOR EPGXIDE ( 39420  <04020 <0020  <0.020  <€0.020  <0.020  <0.020
UG/L)
TOXAPHENE (UG/L) 39400 <1.60 <1.60 <1.60 <1.60 <1.60 <1.60
ACROLEIN (UG/L) = 34210 <10 <10 <10 <10 <19 <10
ACRYLONITRILE (UG/L) 34215 <10 <10 <10 <10 e <10
BENZENE (UG/L) 34030 <1 <1 3 <1 18" 100
BROKOMETHANE (UG/L) 34413 <2 <2 <2 <2 <2 <2
BROMODICHLOFOMETHANE 32171 | < <1 <1 < < <1
e /L)
BROMOFORM (UG/L) 32104 <2 <2 <2 <2 <2 <2
CARBON TFTHACHLO®IDE 32172 <2 <2 <2 <2 aa <2
a0
CHLOROBENZENF tUG/L) 2830) t T 5 <1 6 4 <1
CHLORQETHANS (UG/L) 34311 (o <3 < <3 45 4

CHLOROFOeM™ (UG/L) 3z1-°¢€ <1 <1 <1 <1 290 <1



__ENVIRONMENTAL SCIENCE R ENGINEERING i . _98/31/83 FIELD GROUP FRUT1 STATUS IS FINAL

- - PROJECT NUMBER A3R01212 PROJECT NAME FRENCH LTD HAZMWASTE-—
SAMPLES:
PROJECY MANAGER DAYE MIZELL FIFLO GROUP LEADER RICK FOLKEMER
SAMPLE NUMBERS
Y01l [0 §] GuNS Gwo7T cwoe GwO09
PARAMETERS STORETY ¢ 229900 229921 2299¢8 2299¢C7 2299(¢°F 2299¢9
DATE . 4/18/83 4718783 4/720/83 4719783 4719783 4/19/783
TIME 1500 1515 101% 1009 1735 1820
CHLOROMETHANE (UG/L) 34418 <3 <3 <3 <3 <3 <3
DIBROMOCHLOROMETHANE 343926 <2 <2 <2 <2 <2 <2
(UG/L} .
DICHLORODIFLUOROMETH 3466R <3 <3 <3 <3 <3 <3
ANECUG/L)
1+1-DICHLOROE THANE 34496 <1 <1 <1 <1 137 <1
(UG/L)
1+42-DICHLOROETHANE ( 34531 <2 <2 <2 <2 340 <2
uG/L)
1+1-DICHLOROETHYLENE 34501 <2 <2 <2 <2 10 €2
(uG/L)
T-1+42-DICHLOROETHENE 34546 <2 <2 <2 <2 180 €2
(UG/L)
1¢2-DICHLOROPROPANE 34541 ' <2 <2 K2’ "o <2 <2 <2
M (UG/L)
.sC18~=1¢43~-DICHLOROPROP 34704 <2 <2 <2 <2 <2 <2
: ENE (UG/L)
T=1¢3-DICHLOROPROPEN 34699 <1 <t <1 <1 <1 <3
£ (UG/L)
ETHYLBENZENE (UGZL) 34371 <2 <2 <2 <2 25 58
RETHYLENE CHLORIDE 34423 <2 <2 <2 <2 74 <2
(uG/L)
19142¢2-TETRACHLOROE 34516 <1 <1 ' <1 <1 <1 <1
THANE (UG /L
TETRACHLOROETHENE 13475 e <3 (& <3 210 <3
(uG/sL) . :
19191-TRICHLYETHANE 345167 <2 <2 <2 <2 <2 <2
(uG/L)
1¢142-TRICHLT*ETHANE 3a51) <2 <2 <2 <2 <2 c2
tuG/L) - -
TRICHLORNETHENE 39180 <2 <2 <2 €2 44 <2
(UG/7L) '
TRICHLOROFLUOROMF THA X8ak# ? <2 <2 <2 <2 <2
NE UC/L) -
TOLUENF (UG/L) 34710 <1 <1 <1 <1 67 31

VINYL CHLORPINOE (uG/L 3917% <2 <2 <2 <2 39 <2
)



ENYTIRONMENTAL SCIENCE X ENGINEERING

PROJECT NUMPBER
SAMPLES:
PROJECT MANMAGER

83801210

NAVE M1

oy

©ARAMETERS STOARFY &

DaATE
TIME

2-CHLOROETHYLYINYL E 38%7%8
THFR(UG/L)

ZrLL

Gu51
2299046
4/18/782
1500

<3

GVo1D
229901

4718783
1515

<3

08/31/83

GW?S

229905

4/20/83

1015

<3

FIELD GROUP FRYTI
PROJECT NAME

FIELD GROUP LEADER

Gwd?
2299307
4/19/83
1000

<3

STATUS IS FINAL
FRENCH LTD HAZVASTE
RICK FOLKEMER

SAMPLE NUMBERS

Gwnsg Guo9
229908 229999
4/719/83 4/19/83
1735 1820

<3 <3
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ENVIRONMENTAL SCIENCE R EMGINEERING

PROJECT MUMBER K38n12
SAMPLES: FRGWD
SROJECT MANAGER DAV(
i
PARAMETEFS STNRST #
DATE
TIre
PHy (STD UNITC) 400
SP.CONDe+FIELD ag
(UKHNS/rv)
TOE (MG/L) 9921432
CARBON,TOC(MR/L) ARD
SHENOLS (UG/L) 22730
TOoX tuc/sL-CL) 75153

10

MIZFLL

Guil
229900

a/18/783

150¢

<50

GWO010
229901

4718783

1515

cR/31/783

GVo2
229962
4715/8%
1220

7.86

<5.00
<l.0
NA

<50

FIELD GROUP FRuT1

PROJECT NAME

PARAMETERS:

GVOX

229913
4719783

1331
6.20
575
<5,0n
20,1
NA

94

FRENCH LTD HAZWASTE
FRSWX
FIFLD GROUF LEADER

SAKPLE NJPBERS

6V0a

229904
4/19/83

1603
6.70
1090
€5.,00¢
<l.7
NA

<50

GYG5
229975

4/23/83

1015

RICK FOLKEMER

GY56

22990¢
4/20/83

1515
9.30
524
<5.00
4.8
NA

<50

STATUS IS FINAL

cuez
229907

4/19/83

1220

Gwo8
229928

4719783

1735

SveI

229929
A/19/83

1820
650
939
<5.20
630

17



ENVIRONMENTAL SCIENCF 2 ENGINEERING

PROJECT NUMBER A3801210
SAMPLES: FRGVJ
PROJECT MANAGER DAVE HIZELL

Gutig
PARAMFTERS SYPRET £ 229910
DATE A718/83
TIME 12¢0
OHe (STD UNITS) 400 7.70
SP+COND.sFIELD o4 483
(UMHOS/C M)
TOE (MG/L) 99343 <5.00
CARBONsTOC(MG/L) 680 4.3
PHENOLS (UG/L) 32730 <1

TOX (UG/L-CL) 70383 <50

Gvll

229911
4/18/783

1115
T7.50
503
<5.00
<1.0
1

<30

08731783

FIELD GROUP FRUTY

STATUS IS F1lHAL

PROJECT NAME FRENCH LTD HMAZWASTE

PARAMETERS: FRSW3
FIELD GROUP LEADER

SAMPLE NUMBERS

RICK FOLKEMER
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ENVIRONMENTAL SCIENCE t ENGINEERING 08/31/83 FIELD GROUP FRUT1 STATUS IS FINAL

PROJECT NUMBER 83801210 PROJECT NAME FRENCH LTD HAZWASTE
SAMPLES: FREBNS . PARAMETERSS FRGW2
PROJECT MANAGER DAVE MIZELL _ FIELD GROUP LEADER RICK FOLKEMER
SAMPLE NUMBERS
GWE1 GWO01D GWO5 GVWIF Gwes Gw09 Gv11
PARAMETERS STORET # 229900 2299n1 229905 22990¢ 2299¢a 229909 229911
DATE 4718783 4/18/83 4/20783 4720783 4719783 4719783 4/18/83
TINE - 1500 1515 1015 1515 1735 1820 1115
ACENAPHTHYLENE (UG/L 34200 <5 4] <5 <5 <5 4 <5
) . . .
ANTHRACENE (UG/L) 34220 <5 <5 <Ss <5 <5 <5 K5
. 5,
BENZOCA)ANTHRACENE ¢ 34526 <5 <5 <5 <5 £5 <5 <S
uG/sL}
BENZO(B)IFLUORANTHENE 34230 <5 <5 <5 <5 s’ <5 =<5
tuG /L) o
BENZO(K)IFLUORANTHENE 34242 <S <5 4] <5 " <5 <5 <%
. (UG /L) o . o
BENZO(AIPYRENE (UG/L 34247 <5 <5 &5 <5 <5 <5 < K5
Coed ) o : o
BENZO(GHIIPERYLENE ¢ 34521 <5 <5 <5 <5 <5 <5 . <5
: us/Lly - L )
BENZIDINE (UG/LY ! 39120 <5 <5 <5 ., K5 <s <5 s
BIS(2~CHLOROETHYL)IET 34273 <5 <5 <5 <5 <5 <5 K4
HER (UG/L)
BIS(2~-CHLOROETHOXY)M 34278 <5 <5 <5 <5 <5 5 4
ETHAN (UG /L
BIS(2-ETHYLHEXYL) 39100 <5 <5 <5 <5 <5 13 <S
PHTHIUG/L)
BIS(2-CHLOROISOPROP) 34283 <5 <5 <5 <5 <5 <5 <5
ETHER(UGZL
4-BROMOPHENYLPHENYLE 34636 <5 <5 <5 <5 <5 <5 <5
THERCUG/L)
BUTYL BENZYL PHTHALA 34292 <5 <5 <5 <5 <5 <5 <5
YE (UG/L)
2-CHLORONAPHTHALENE 34581 . <5 <5 <5 <5 <5 <5 <5
(uG/L)
4 -CHLOROPHENYLPHENYL 34641 <5 <5 <5 <5 <5 <5 <5
ETHER(UG/L : .
CHRYSENE (UG/L) 33320 <5 <5 <5 < <5 <5 <5 <5
DIRENZO(A HIANTHRACE 3a55¢' 4] <5 <5 <5 <5 <5 <5
NEOtUG/L) )
0]-N=RUTYLPHTHALATE 39110 ¢S (4] <5 <5 <5 <5 <5
(ue/L)
1+2+DTCFLORORENZENE 34566 <5 <5 <5 <5 <5 <5 <5

(tue/s7Ld



ENYIRONMENTAL SCIENCE & ENGINEERING 08731783 FIELD GROUP FRYT1 STATUS 1S FINAL

PROJECT NUMBER 3801210 PROJECT NAME FRENCH LTD HAZUASTE
SAMPLES -
PROJECT MANAGER DAVE MIZELL FIELD GROUP LEADER RICK FOLKEMER
SAMPLE NJMBERS
601 GV01D V05 GVse Gv08 Gun9 Gu11
PARAMETERS STORET # 229900 229901  2299¢5 229906  22995f 229909 229911
F
DATE a/18/83  A/18/83  4/20/83  4/20/83  4/19/83  4/19/83  4/18/83
TINE 1500 _1515 1015 1515 1735 - 1820 1115
1,4-DICHLOROBENZENE 33571 <s <s <s <s ¢s <s <s
(UG/L)
112-DICHLOROBENZENE 34536 <5 <s ¢s ¢s < <s <s
ws/L)
343¢-DICHLOROBENZIDI 34611 <s <s <s <s <s <s <s
NE (UG/L) :
DIETHYLPHTHALATE 34336 <s ¢s <s <s <5 ¢s ¢s
(e/sLy
DIMETHYLPHTHALATE (U 34341 <s <s <s <s <5 <s <s
671
244-DINITROTOLUENE t 33611 <5 <s <s. <s <s ¢s <s
uerLy . A
- 246-DINITROTOLUENE t 34626 <s <5 <5’ <s <s ¢s . <5
T uG/sLy
o DIOCTYLPHTHALATE - 34596 <s <5 <5 <s <s ¢s <s
(UG/L) . e S
1,2-01PKENYLHYDRAZIN 383856 <s <5 " <s: <s ¢s ¢s <s
E (W6/L) :
FLUGRANTHENE (UG/L) 34376 <s <s: <s <s <5 <s <s
) FLUORENE (UG/L) 34381 <s <s <s <s <s ¢s <s
HEXACHLOROBENZENE (U 397030 <s ¢s5 <s <s <s ¢s <s
%)
HEXACHLOROBUTADIENF 3439l <5 <s <s <s <s ¢s ¢s
(e/L)
HEXACHLOROFTHANE (UG 34396 <s <5 <s <s <z <s <s
/0
MEXACNLOROCYCLOPENTA 34386 <s <s <s <5 <s ¢s <s
DIFMECUG/L N
INDENO(1,2+3=CDIPYRE 34423 < <s <5 <s <s . <5 ¢s
ME (UG/L) : _
1SOPHORONE (UG/L) 34408 <s ¢s <s > o«<s ¢s ¢s ¢s
NAPHTHALENE (UG/L) 34676, <5 <s <s <s 15¢ 6 <5
NITRORENZFNT (UG/L) 3aaa7 <5 <s <R ) <5 <5 <5 <5
N-N]JTRNINDIMETHYL AM] X44%R <5 <5 <5 <5 (4 <5 <S

NE (UuG/L)
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ENVIRONMENTAL SCIENCE & ENE!NEERING 08/31/83 FIELD GROUP FRUTY1 STATUS IS FINAL

PROJECT NUNBER 83801210 PROJECT NAME FRENCH LTD HAZVASTE
SAMPLES: .
PROJECT MANAGER DAVE MIZFLL FIELD GROUP LEADER RICK FOLKEMER
_ SAMPLE NUMBERS
6Wo1 GVO1Nn Ewes GU06 T Gwo9 Gw1l

> ARAMETERS STORET & 229900 229901 229905 229966 229908 229909 229911

DATE §718/83  4/1B/83  4/20/63  4/20/83  4/19/83  4/19/83  4/18/83

TIME 1500 1515 015 1515 1735 1820 1115

N-NITROSODIPROPYLAMI 34428 <s <5 <s <5 <s ¢s <s
NE (UG/L)

N-NITROSOCIPHENYLAMI 34433 <s <s ¢<s <5 <s 15 <s
NE (UG/L) :

PHENANTHRENE (UG/L) 34461 <5 ¢s s <5 <s <5 <s

PYRENE (UG/L} 34469 s <5 <5 <s <5 <s s

203,798-TCODCUG/L) 34675 <10 <10 c1n <10 <10 <10 <10

1,2+4=TRICHLOROBENZE 33551 <s <5 <5 <s <5 <5 <5
NE (UG/LY . )

4-CHL®~3-METHYPHENOL 38452 <s s ¢s <5 <5 ¢s <s
(UG/L) o

2-CHLOROPHENOL (UG/L ) * 34586 <5 <s <5 ¢s <s <s <s

2.4-DICHLOROPHENOL 34601 <s <s <5 <s <s <5 <5
(U6/L)

204-DIMETHYLPHENOL { 34606 <s <s <s <s <s s ¢s
uesLy

2,4-DINITROPHENOL 34616 <5 <5 <5 <s <5 ¢s <5
(UG/L)

2-METHYL=446-0INITRO 34657 <5 <s <s <5 <5 ¢s <5
PHENL (UG/L

2-NITROPHMENOL (UG/L) 34591 <s <s <5 <s s ¢s <s

4-NITROPHENOL (UG/ZL) 34646 <s <5 s <5 ¢s ¢s ¢s

PENTACHLOROPHENOL 39032 ° <5 <5 s ¢s ¢s <s <5
we/L)

PHENOL (UGZL) 34694 <5 <5 [ 4 <5 32 {5 <5

2,846-TRICHL*PHENOL 34621 ¢s <5 ¢s <s <5 ¢s ¢s
tuG/Ly )

T-142-01CHLOROETHENE Xamag <2 ¢2 ¢2 NA 187 <2 Na

(uc /L)



¢1-H

ENYVIRONMENTAL SCICNCFE ¢ r“ﬂ]Nrr'lNﬂ 01711784 STATUS: PRELIXINARY

PROJFCT MUMGFP PP422420 PROJECT NAFE TFRENCH PMASC 2
FICLD GROUPS FPGVYZ PROJECT MANAGER: RICK FOLKLCM™ER
PARAYEYERS: ALL SAMFELES: aLL FIELD GAOUP LFANER: R.FOLKEMER
SAMPLE NUMBERS
GV¥15D GW16 GW17 GWls 3% 6w20 6v21 V22
PARAMETERS STORET & 299610 299011 299012 299n13 299014 299015 23901¢ 299¢17
DATE 11729783 11/29/83 11728783 11/28/83 11728783 11728783 11728783 11/28/83%
TINE . 1525 1630 1645 1600 1000 1300 1100 1500
1+1-DICHLOROETHYLENE 34501 <2 <2 <2 <2 <2 <2 <2 <2
(uG/L) . : .
T=142-DICHLOROETHENE 345AK. <2 <2 <2 <2 <2 <2 <2 <2
(We/L)
192=-DICHLOROPROPANE 34541 <1 <1 ‘<1 <1 . <1 <1 <1 <1
tuG/L?
CIS=1+3=DICHYPROPENE 34704 <2 <2 <2 <2 <2 <2 <2 <2
... uesLy .. s .
T-153=-DICHL*PROPENE 34699 <1 <1 <1 <1 <1 <1 <1 - <1
{UG/L) S
ETHYLBENZENE (UG/LY" 34371 . €2 <2 <2 .o K2 <2 <2 <2 <2
METHYLENE CHLORIOE 34423 <2 <2 <2 <2 <2 <2 <2 <2
tuG/L) )
1919242-TETCH CTHANE 34516 <1 <Q <1 <1 <1 <1 <1 <1
(ue/L) :
TETRACHLOROETHENE 34475 <3 <3 <3 <3 <3 <3 <3 <3
- (UBZL)
1+4141=-TRICHLPETHANE 34506 <2 <2 <2 <2 <2 <2 <2 <2
tUG/L)
1+9102-TRICHLPETHANE 34511 <2 <2 <2 <2 <2 <2 <2 <2
e’y
TRICHLOROETHENE 39180 <2 <2 <2 <2 <2 <2 <2 <2
(UG/L)
TRICHLYFLUOROMETHANF 344P8 <3 <3 <3 <3 <3 <3 <3 <3
(Ue/L)
TOLUENE (UG/L) 34010 <1 < <1 <1 <1 <1 <1 <1
YINYL CHLORIDE(UG/L) 3917% 5 <2 <2 <2 <2 <2 <2 ¥
!

2~CHLYETHPVINYLFTHFER 3457¢ <2 <2 <2 <2 <? <2 <2 €2
e/ .



FNVIPONMENTAL SCIELCE & ENRQIMTFPIMG

PROJECT MUPRFP

R2NZCA2L

FITLD GPNUF: FPAOW2
DiRAMETLRSS ALL SAMFLESY 2LL
61150
PARAMETERS STORET ¥ 299010
DATE 11729783
TIKE 1525
PH, (STD UNITS) A 00 Bea0
$P.COND.sFIELD 94 205
CUMHOS/CN)
CARBONsTOC(NG/L) 680 1043
TOX (UG/L-CL) 70353 38
PHENOLS (UG/L) 32730 <1
ACROLEIN tUG/L) 34210 <10
ACRYLONITRILE (UG/L) 34215 <10
BENZENE (UG/L) 34030 <1
BROMOMETHANE (UG/L) 34413 <3
BROMODICHLOROMETHANE 32101 <2
(ue/L)
BROMOFOR® (UG/L) 32104 <3
CARBON TETRACHLORIDE 32102 <2
twesL)
CHLOROBENZENE (UG/L) 34301 <1
CHLORODETHANE (UG/L) 3431} [
CHLOROFORM (UG/L) 3210¢ <1
CHLOSOMFYHANE (Ur/71) 33419 <2
DIBROMNCHL ORNME THANT Y436 'Y
UG/l )
DICHL*LIFLUO*PETNANE 34660 <3
tuGg/L)
1+1-UICHLOROLTHANE 3448¢ 2
(ug/L)
1472-NICPLOROCTHANE - 3453] c2

[ALE-FA

GV16
299011

11/29/83

1630

<1
<10
<10
<1
<3
<2
<3
<2
<1
<3
<1
<2
<2
3
<1

<2

LiZi1z8s

G¥17
299012

11/28/83
1645
6440

302
A3
32
<
<10
<10
<1
<3
<2
<3
<2
<1
<3
<
<2
<2
<3

<1

PROJECT NaMF
PROJECT MANAGERS
FIELD GROUF LEADER:

Gulg
299013

11728783
1600
670

361
9.9
66
<1
<10
" €10.
<1
<3
<2
<3
<2
<1
<3
<1
<2
<2
<3
<1

<2

STATUS:

PRELININARY

SAMPLE NUMBERS

GV19 Gv20
299014 299015
11/28/83 11728/83
1000 1300
6.70 6480
1730 1210
23.2 35.8
49 73
2 8
<10 <10
<190 <10
<1 6
<3 <3
<2 <2
<3 <3
<2 <2
<1 a
<3 <3
<1 <1
<2 <2
<2 <2
<3 3
<1 <1
<2 <2

FRENCH PHASE 2
RICK FOLKEMER
R.FCLKEMER

Gw2l
299016

11728/83
1100
6.40
1584Q
8249

250
26
<10
<i¢
11
<3
<2
<3

<2

<3

Gve2
299017

11728783
1500
7.10

879

<1
<10
<10
<1
<3
€2
<3
<2
<1
<3
<1
<2
<2
(@
<1

<2



1T1-H

CNVIPONKENTAL SCIENCE 2 FURINFFRI™G

o0 QJfCT NUMETR 12a27a2n
CTIELD GRRUFI FRGV?

FARAVETERS: &LL SAMPLES: 8Ll
' AVaS
PARAMETERS STORFT ¢ 299000
DATE 11729783
TIKE 9248
141~DICHLOROETHYLENE 34501 <2
ey
T=1v2-DICHLOROETHENE 34546 e
(we/sL)
1:2-DICHLOROPROPANE 34541 <1
tuesL)
CI1S-1+3-DICHYPROPENE 34704 <2
) tuG/sL)
T-1,3-DICHL *PROPENE 34699 <1
(UG/L)
ETHYLBENZENE- CUG/L) 34371 <2
METHYLENE CHULORIDE 34423 <2
o tuc/L) ) .
1¢14212=-TEPCHYETHANE 34516 <1
(uG/L)

TETRACHLOROETHENE 34475 <3
(tus/L)

1+1¢1=TRICHLYETHANE 34506 <2
(UG/L) .

19192-TRICHLYETHANE 34511 <2
(uG/L)

TRICKLOROE THENE 39180 <2
(UG/L)

TRICHLYFLUOROMETHANE 34a%8 <3
tue/L)

TOLUENE (UG/L) 34010 <1

YINYL CHLORIDE(UG/L) 39175 5

2-CHL*ETH'VINYLETHLR 34576 <?

tue/L)

GWeS
299001}

11730783
isoo0
<2
<2
<1
<2
<1
<2
<2
<1
<3
<2
<2
<2
<3
<1
<2

<2

/11788

Gwoe
299002

11729783

1230

<2

20
<1
<2
<1
<2
<2
4
16
<2
€2
8
<3
<1
<2

2

PRDOJECT NAME
PKOJECT MANAGCNK:
FIELD GROUFP LEADER:

Gw1io
299003

11729783
1515
<2
<
<1
<2
<1
<2
<2
<1
<3
<2
<2
<2
<3
<1
<2

€2

STATUS: PRELIMINAOY

FRENCH PHASE 2

SAMPLE NUMBERS

Gv100
299004

11729783
1515

<2

€2

<1

<2
<1
<2

. <2

<1
<3
<2
<2
<2
<3
<1

<2

a

RICK FOLKEMER

R+FOLKEMER
G¥il1 Gw12
299005 299006
11/29/83 11730783
1445 1200
<2 <2
<2 <2
<1 <1
€2 <2
<1 <1
<2 <2
<2 <2
<1 <1
<3 <3
<2 <2
<2 <2
<2 <2
<3 <3
<1 <1
<2 <2
<2 <2

6wl
299607

11/30/83
945
<2
<2
<1
<2
<1
<2
<2
<1
<3
<2
€2
<2
<3
<1
<2

<

GwlA
299008

12721783
1530
<2
<2
<1
<2
<1
<2
<2
<1
<3
<2
<2
<2
<3
<1
<2

<?

6vw15
299003

11/29/8%
1525

<2

2

<1
€2

<1
- <2
<2
<1
<3
<2
<2
<2
<3
<1
5

<2



O1-H

EMVIRONMER T AL SCIEMCT

sROgICT Nuwvprp

LI N S KU B § 11

w242742

FIELI* GROUP: FPGYW?

PARAMETIERS? L1

PARAMETERS STARET @

DATE
TINME
PHy (STD UNITS)
SP.CONDeosFIELD
(UMHOS/CH)
CARBONTOCING /L)
TOX (UG/L-CL)
PHENOLS (UG/L)
ACROLEIN (UGZL)
ACRYLONITRILE (UG/L)
BENZENE (UG/L)
BROMOMETHANE (UG/L)
BROMODICHLOROMETHANE
tuG/L)
BROMOFORM (UG/L)
CARBON TETRACHLORIDE
(uG/L}
CHLOROBENZENE (UG/L)
CHLOROETHANE (UG/L)
CHLCROFORM (UG/L)

CHLORNMFTHANE (Ur/L)

DIPROYNPCHLOPOMETHANE

tye/L)
DICHL'PIFLIO* METHANE
(ue/L?
1 1-D1CH1 ORCL THANE
(vasL)

1.2-DICHLOROCETHANE
ty6/L)

ZarrLrFse

400
oa
680
70353
327130
34210
34215
34030
34413
J2101
32104
32102
3a3el
343511
3210¢
32418
34306
34668
33488

Jus3)

aLL

Gvo3
299000

11729782

920
€40
615
21.2
280

<10
<10
22
¢
<2
<3
<2

<1

<1
<2
<2
<3
23

25

Vo5
295001

11730783
1800

5.90

175 -

7.6
100
<1
<10
-€<10
3
<3
<2
<3
<2
<1
<3
<1
<2
<2
<3
Q1

<2

P17Y1/7Pa

GVO0§
299002

11729783
1230
9.30
493
170
<
<10
<10
<1
<3
<2
<3
<2

<1

<1
<2
LA
<3
<1

12

STATUS? PRELIMINARY

PROJECT NAME FRLNCH PHASE 2
PROJECT MANAGER: RICK FOLKEMER
FIELD GRQUF LEADER: R.FOLKEMER

GW1e
299003

11729783
1515
NA
KA
<1.0
109
<
<10
<10
<1
<3
<2
<3
<2

<1

<1
<2
<2
<3
<1

<2

SAMPLE MJMBERS
G¥100 6wWil Gv12
299004 299005 29900¢

11/29/83 11729783 11730783

1515 1445 1200
NA CNA 8.80
NA NA 496

<1s0 <140 5.9
63 68 58
<1 <1 <1

<10 . <10 <10

<10 <10 <10
<1 <1 3
<z <3 <3
<2 <2 <2
<3 <3 <3
<2 <2 <2
<1 <1 <1
<3 <3 <3
<] {1 <1
<2 <2 <2
(g <2 <2
€3 <3 <3
<) <1 <1
<2 <2 <2

6v¥13 Cvla
299007 299008
11730783 12721783
945 1530
680 NA
430 NA
9.8 5.8
97 52
<1 1
<10 <10
<10 <10
<1 <1
<3 <3
<2 <2
<3 <3
<2 <
<1 <l
<3 <3
<1 <1
<2 <2
<2 <2
2 <3
<1 <1
<2 <«

(2 2%
299009

11729783
1525
640

205

10.2
61

<1
<10
<10
<1
<3
<2
<3
X2
<1
<3
<1
<2
<2

[$]






APPENDIX I

Chemical Results--~Surface Water



-1

ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT RUMBER
SAMPLES: PART
PROJECT MANAGER

PARAMETERS ST

DATE
TINE

ALORIN (UGZL)

BHCyA (UG/L)

BHC+B (UG/L)

BHCsD (UG/L)
BHCGLLINDANE) CUG/L)
CHLORDANE (UG/L)
?qéiifdoo (uesL)
%347-DDE (UG/L)

‘4 y4*=D0DT tUG/L)
{DIELORIN (UG/L)
A-ENDOSULFAN (UG/L)
B-ENDOSULFAN (UG/L)

v

ENDOSULFAN SULFATE ¢
uG/sL)
ENDRIN (UG/L)

ENORIN ALDEMYDE(UG/L
}

HEPTACHLOR (UG/L)

HEPTACHLOR EPOXIDE (

uG/L)
TOXAPHENE (UG/L)

83801210

DAVE HIZELL

ORET &

39330
39337
39338
39259
39340
39350
39310
39320
39300
39380
34361
34356
34351
39390
34366
39410
39420

39400

Swol
229913

4715783

1100
<0.010
<D.019
<0.020
€0.015
<0.015

€035
<0.100
<0.025
<0.100
<0.025
<0.,025
<0.100
<0.109
<0.100

<0.100

<0.010

<0.02n

<1.60

svo2

229914
4715783

1300
<0.010
<0.010
<0.020
<0.015
<0.015
<0.35
<0.100
<0.025
€0.100
<0.025
<0,025
<0100
<0.1Q30
<0.100
<0.100
0,010
<0.020

€1.60

08/31/83

SH04
229917
a/16783

1500
<0.010
<0.010
<0.020
<0.015
04045
<0435
<0.100
<0.025
€0.100
<0.025
<n.§és
<o.rpo
<o$1on
<o;1uo
<0.100
<0.010
<0.020

<1.60

FIELD GROUP FRUT1 STATUS IS FINAL

PROJECT NAME FRENCH LTD HMAZVWASTE

PARAMETERS: PESTV

FIELD GROUP LEADER RICX FOLKEMER
SAMPLE NUMBERS

Swas S¥oe
229918 229919

.

4714783 4714783
1030 1330
<0.010 <0.010
<0.,010 <0.010
<0.020 <0.020
<0.015 €0.015

<0.015 <0.015

<0.35 <0.35
<0100 <0100

" <0.025 <0.025
<0.100 €0.100
<0.025 <0.025
<0.025 <0.025
<0.100 <0.100
<0.100 <0.,100
<0.100 <€0.100
<0100 <0.100
£0.010 <0.010
-<o.ozo €0,020
<1.60 <1.60



-1

ENVIRONMENTAL SCIENCE 2 ENGINECERING

PROJECT NUMBER A3p01210
SAMPLES?
PPOJECT MANAGEP Dave MIZELL

sl
PARAMETERS STINRET # 2299
DATE V71578
TIME 11
19294-TRICHLOROBRENZE 345531
NE (UG/L)
4-BROMOPHENYLPHENYLE 34536

THERtUE/L?

13

3
00
<8

<5

Swoe
229917
4/16/83
1500
<5

<5

08/31/83

SWoe
229919

4/14/83

1330

FIELD GROUP FRWT1 STATUS IS FINAL
PROJECT NAME FRENCH LTD HAZVASTE
FIELD GROUP LEADER RICK FOLXKEMER

SAMPLE NUMBERS



£-1

ENVIRGNMENTAL SCIFNCE & EMG

PROJECT NUMRER RlBile
SAMPLES?

PPOJECT MANAGEFR  DAVF
PARAMETERS STNRET &
DATE
TIKE
2+4~DINITROTOLUENE (¢ 34611

un/L)
246-DINITROTOLUENE ( 34626
uG/sL)
DIOCTYLCPHTHALATE 34596
(Us7L)
1+2-DIPHENYLHYDRAZIN 34346
£ (uG/L)
FLUORANTHENE (UG/L) 3437%
FLUORENE (UG/L) 34381
HEXACHLORORENZENE (U 3970
G/L)
HEXACHLOROBUTADIENE 34391
tuG/L)
MEXACHLOROETHANE (UG 34396
L)

HEXACHLOROCYCLOPENTA 34386
DIENE(UG/L

INDENO(142+3-CDIPYRE 34403
NE (UG/L)

ISOPHORONE (UG/L) 34478

NAPHTHALENE (UG/L) 34696
NITPOBENZENE (UG/L) 38447

N=NJTROSODIMETHYLAM]I 34438
MF (UG/L)
N-NITROSTDTIPROPYLAMI 3442°%
NF O (UG/L)
N-N]JTROSOMIPHENYLAM] 34433

MEO(UG/L) '
PHEMANTHRENS (UG/L) Taag ]

eYQFMnE (HIC /L ALY

203070 P-TCDOCULIL) 13675

INEERING

10
MI1Z2FLL
swel
229913
4715783
1100
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<5
<K

<5

<5

<5

<"

<i?

svea
229917
4716783

1500
<5

<s

<5

<s

¢s

<s

<s

<5

<5

<s

<s

<5

<5

<5

<s

<s

<s

<5

<s

<1¢@

08/31/83

SY06

229919
4/14783

1330

<5

<S

<5

<5

<5

<5

<5

<5

<5

<5

¢S

<5

<5

<5

<s

<5

<5

<5

<5

<10

.

FIELD GROUP FRWT1 STAiUS IS FINAL
PROJECT NAME FRENCH LTOD HAZWASTE
FIELD GROQUP LEADER RICK FOLKEMER

SAMPLE NUMBERS



-1

“ar

ENVIRONMENTAL SCICNCF & ENGINEEPING

PROJECT NUMRFR £32°121¢C
sampL e
PROJECTY MANMACER DAVE MIZFLL

ey

PARAMETERS STINRFT 229913

DATE 4715783

TIME 1100

BENZOC(A)PYRENE (UG/L 342a7 <5
H

BEVZO(GHI)PERYLENE ( 34521 <5
UG/L)

BENZIOINF (UG/L) 39126 <S

BIS(2-CHLOROETHYL)IET 33273 <5
HER (UG/L)

BIS(2-CHLOROETHOXY)K 34278 <S
ETHANCUG/L

B8IS(2-ETHYLHEXYL) 391600 <5
PHTH(UG/L)

BIS(2-CHLOROISOPROP) 342R3 <5
ETHER(UG/L

4 ~BROMOPHENYLPHENYLE" 34636 <5
THER(UG/L)

BUTYL BEM2YL PHTHALA 34292 <5
TE (UG/L)

2-CHLORONAPHTHALENE 345R1 <5
(UG/L)Y

4-CHLOROPHENYLPHFNYL X464} <&
ETHER (UG /L

CHRYSEME (UG/L) 14a3z0 ()

DIBENZOtAWH)ANTHFACE 34556 <5
NE (Uec/L)

DI-N-BUTYLPHTHALATE 29110 <5
(Uc/7L)

1¢3.DICHLNORAFENZFNE R4S6¢% <5
(WGE/L)

1+8-DICRLORCRENPENE 1457] (4}
e/l )

1942~-DICHLORCRFNZENE Ta87¢ <K
(ue/u)

3¢3°-DICHLNPOPFNZIDT }4€ ] <5
&G/l

DIETHYLVVTHALATE Ty, ¢s
(yG/7L)

OIMCTHYLVHTHALATFE (1) 3a3a) s

c/7L)

Svpa
229917
4/16/83
1500
<5
<5
<5
<5
<3

<5

<S5
<5
<5
<5
<5
<5
<s

<5

'
<5
s

<5

na/s31/e3

SWee

g20¢ele

4/14/R3

133¢

<R

<t

<&

<t

<5

s

d

-— ———

FLIELD GROUP FRWT1 STATUS 1S Flnay
PROJECT NAME FRENCH LTD HAZWASTE
FIELD GROUF LEAGER RICK FOLXEMER

SAMPLE NUMBERS



¢-1

ENVIRONMENTAL SCIENCE & EMGINEERING

PROJECT NUMBER
SAMPLES?
PROJECT MANAGER

PARAMFTERS ST

DATE

TIMF

TOLUENE (UG/L)

VINYL CHLORIDE (uG/L

)
2-CHLOROETHYLVINYL €

THERIUG/L)
A=CHL*=X~METH*PHENOL

(uG/L)
2-CHLOROPHENOL (UG/L)

294-DICHLORQPHENOL
uG/L)
2+4-DIPFTHYLPHENOL ¢
UE/L)
244-DINITROPHENOL
tuG/L)
2-METHYL=4,5~DINITRO
PHENL (UG /L
2-NITROPHENOL (UG/L)

a~NITROPHENOL (UG/L)

PENTACHLAOROPHENOL
(tuc/L)
PHENOL (UG/L)

2+845-TRTCHL*PHENOL
na/sL)
ACENAPHTHENE tuUL/L)

ACENAPRTHYLFNE tUG/L
)
ANTHPACEME 101G /L)

1
BENZNUIAYANTHEBCFNE 1
e L)
QENZU(T)FLUPRAMTHENE
/L)
HEMIOIA T LR ANTHE I
(l:(-/L)

R3R01210

DAVF MIZELL

OCRET 1

lanig
39175
24578
34452
34586
346701
34606
34616
34657
34591
34646
39012
14694
34621
‘34215
2a2rp
X422¢

2652¢

14242

sSyry
229913
4715783
1190
<1
2
<3

<5
<5
<8
<5
<5

<5

¢s

SV0Aa
229917
4/16/83

1500
<1

<2

<3

<s

<s

<s

<5

<5

<s

<s

<s

<s

<s

<5

¢s

¢s

<5

¢s

<S

<5

08/31783

SVee
229919
4/14/83
1330
<1
<2
<3
<S
<%
<5
<5
<5
<5
<5
<5
<5

<5

<5
<5
<5
. <5
<5

(4

FIELD GROUP FRWT1 STATUS IS FINAL

PROJECT NAME

FIELD GROUP

FRENCH LTD HAZWASTE

LEADER RICK FOLKEMER

SAMPLE NUMBERS



9-1

ENVIRONMENTAL SCIENCE & ENGINEERING TR/31/R] FIELD GROUP FRWT1 STATUS IS FINAL

PROJECT NUMBER 83801210 PROJECT NAME FRENCH LTD HAZVASTE
SAMPLESS
PROJLCT MANAGEF DavE MIZFLL FIELD GROUP LEADER RICK FOLKEMER
SAMPLE NUMBERS
cun] Svos SWOA
DARAMETERS STARET # 229913 229917 229919
DATF 4/15/83 4/16/787 4/14/83
TIME . 1169 1500 1330
CHLOROETHANF (UG/L) 34311 <3 <3 <3
CHLOROFORM (UG/L) 32196 3 <1 <1
CHLOROMETHANE (UG/L) 34418 <3 <3 <z
DIBROMOCHLOROMETHANE 38356 <2 <2 <2
tue/sL)
DICHLORODIFLUORCMETH 34668 ) <3 <3 <3
ANECUGZL)
1+1~-01CHLOROE THANE 34496 2 <1 <1
(ue/sL)
1+2-DICHLOROETHANE ( 34531 3 <2 <2
uG/L)
1+1-DICHLOROETHYLENE 34571 <2 <2 . <2
(UG /L)
T-1y2~-DICHLOPOETHEMNE 34546 <2 <2 <2
tuG /L)
1+2-DICHLOROPROPANE 34541 <2 <2 <2
(ue/Ly
CIS-143-DICHLOROPROP 347n4 <2 <2 <2
ENE (HG/L)
T-1+3-DICHLOROPROPEN 34699 <1 <1 <1
£ ue/L)
ETHRYLBENZENE (UG/L) 24371 <2 <2 <2
METHYLENE CHLOPIDE 314423 <2 <2 <?
(WG7L)
1414242-TETRACHLOROE 38516 <1 <1 <1
THANE(UG/L
TETRACHLOROETHENE 13478 <3 <3 [
(us7L) .
1e191=TRICHLYETHANE 38576 <? <2 <2 -
sy
1e147=-TPICHLYFTHANF ta5]] <2 <2 <2
(HE/2L)
TRICHLOFRL T THFNE Taysn <2 <2 <2
(HG/L)
TRICHLNTGFLUOROME THA 244P8 <2 <? <2

NFOLUG/L)



L1

ENVIRONNENTAL SCIENCE & ENGINLERING 08/31/83 FIELD GROUP FRWT1 STATUS IS FINAL

PROJECT NUMBER 83301210 PROJECT NAME FRENCH LTD HA2WASTE

SAMPLES: FRSW2 PARAMETERS: FRSW1
PROJECT MANAGER DAVE MIZELL FIELD GROUP LEADER RICK FOLKEMER
) SAMPLE NUMBERS
svo1 SW04 SWe6

PARANETERS STORET # 229913 229917 225919

DATE 4715783  A/16/83  4/18/83

TINE 1100 1590 1330

ARSENICITOTALSUG/LY 1002 <as <as <45

BERYLLIUNGTycUe70) 1012 <1.0 <1.0 €1.9

CADNIUMsTOTALGUG/L) 1027 <a.0 <4.0 <a.0

CHRONTUMsTOTALIUG/L) 1034 13 - 10 11

COPPER TOTAL(UG/L)  -1042 642 5.6 ‘Beb

LEAD.TOTAL(bS{L{{: 1u§§ <540° <5.0 <5.0

ncncunv.rorAgcuélfi '1903. <0.2° 0.3 0.3

NICKELST) (UGIL) 1067 E;qf&l <1040 <10.9

SELENTUMsTOTAL(UG/LY 1137 <1.0 <1.0 <1.0

SILQER,rorki(uc/g) 1077 <0.3 <0.3 <0.3

THALLIUM, Ty (UG /L) 1059 <80 a0 <a0

2INC.TOTALLUG/L) 1092 ‘13.2 1648 179

ACROLEIN (UGZL) 34210 <10 <10 <10

ACRYLONTTRILE (UG/L) 34215 <10 <10 <10

BENZENE (UG/L) 34030 2 <1 <1

BROMOMETHANE (UG/L) 34413 < <2 <2 7

RROMODICHLOROMETHANE 32191 <1 <1 <1

we /L)
BROMOFOR® (UG/L) 32104 <2 <2 <2
CARBON TFTRACHLORINE 32102 <2 <2 <2
{UG/ZL)

CHLOROETNZENE (UG/L) 34301 <1 <1 <1



8-1

ENVIRONMENTAL SCIENCE & ENGINEERING

PROJECT NUMBER 83801210

SAMPLES: FRSVA

PROJECT MANAGER DAVE MI
S ARAMETERS STORET &
DATE
TIME
PHy (STD UNITS) az0
SP.CONDayFIELD 94

CUMHOS/CM)

TOE (MG/L) 99343
CARBON s TOC (NG /L) 680
PHENOLS (UG/L) 32730
rox YtuesL-cu) 70353

ZELL

SWUMAPT
229912
4715783
1215
8.40
445
<500
6240

NA

.66 -

svol

229913
4715783

1100
T.70
AT2
NA
6242
13

. <50

0f/31/783

sun2 .
229914
4715783
1300

T.70

aa7.

<5.00
6247
34

58

FIELD GROUP FRYTL

PROJVECT NARE

PARAMETERS:

SVo3
229915
4717783

915

392
<5.00

12.3

€50

FRENCH LTD HAZVWASTE
FRSW3
FIELD GROUP LEADER

SAMPLE NUMBERS

Sv030
229916
A/17/83
915
7.00
392
<5,00
10.2
4

<50

SH04

229917
4/16/83

1500

6e60

645

<5.00

12.2

4

<50

RICK FOLKEMER

Sw05

229918
4/14/83

1030
7.00
a0b
<5.08
3547
10

<50

STATUS 1S FINAL

301
229919

9/14/83

1330

<50



6—-1

ENVIRONPENTAL SCIFMCE & ENGINCERING

PROJVECT MUMPFR RZa22420

FIELD FopuPre FReW?

PARAMETERSS aLL SAMPLFST ALL
sweT
PARAMETERS STORET & 299400
DATE 11726783
TINE 915
PHe(STD UNITS) apo 5.00
SP,CONDs¢FIELD 94 120
(UMHOS /CN),
CARBONyTOC(MG /L) 680 - 19.1
TOX . (UG/L=CL) 70353 110
PHENOLS (UG/L 32730, <1
ACROLEIN (UG/L) 34210 NA
ACRYLONITRILE (UG/L) 34218 NA
BENIENE (UG/L)Y 34030 NA
BROHOMETHANE (UG/L) 34613 NA
BROMODICHLOROMETHANE 32101 NA
tue/sL) .
BROMOFORM (UG/L) 32104 T
CARBON TETRACHLORIDE 32102 NA
e/
CHLOROBENZENE (UG/L) 34301 NA
CHLOROETHANE (UG/L) 34311 NA
CHLORDFORM {UG/L) 32106 NA
CHLOPQVMFTHAND (UR/L) 3aa1lg NA
DIBROMACHLOPQASF THANE 34306 NA
e /1) '
DICHL*DIFLUG*MFTHANE 33668 NA
tunsu)
1+4i-0iCHLORATTHANE  3449§ M4
tc/e)
1e2-DICHLOPOGETHANE 34531 Na

U /2L

swos
299401

11726783
915

5.00

120

28,7

77

-3

<10

<10
<1
<3

€2
<3

<2
fl
<3
<1
<2
<2

<3

<2

ERTARYAL

S¥09
299402

11726783
915
5400
430
534
160
‘-5.
<50
<sb
‘1580
3%
Rl
£15
<10
<5
<1%

390

STATUS? PRELININARY
PROJECT NAME FRENCH PHASE 2
PROJECT MANHAGER: RICK FOLXEMER
FIELD GROUF LEADCR: R.FOLKCRER

SAMPLE NUMBERS



01-1

ENVIROMMUMTAL SCLONCE ¢ FUGINFERING

PROJSCT MUKMEEF  P242242¢

FIFLD GPODUP! FPetw2

PO LMETERS: ALL SAMPFLES: 2LL
svo?
PARAMETEPS SYORET ¢ 293400
DATE 11726783
TINE 915
191~01CHLOROETHYLENE 34501 NA
(u6/L)
T=1,2-DICHLOROETHENE 34546 NA
(ue/L)
1+2~-DICHLORDOPROPANE 34541 NA
(uG/L)
CIS-1+3-DICHYPROPENE 34704 NA
(UG/L)
T=143~DICHL*PROPENE 34699 CNA
LUG/ZLYE. .
ETHYLBENZENE (UG/L)  3A37Y NA
METHYLENE CHLORIDE 34423, Na
(UG/L) . i
1414242-TE*CHOETHANE 34516 NA
uG/LY.
TETRACHLOROETHENE 34A75, NA
(UG/L) ’
AEFTFLETRICHLOETHANE 34306 NA
. tue/L) - :
THLfZ=TRICHLTETHANE 34511 NA
tus/L) :
TRICHLOROETHENE 39180 NA
tuG/L)
TRICHL®FLUOROHETHANE 34488 NA
tuG/L)
TOLUENE (UG/L) 34010 NA
YINYL CHLORIDECUG/L) 39175 NA
2-CHL*ETH'VINYLETHFR 34576 NA
tUc/sL) ,
KCENAPHTHENE (UR/L)  Ta20% NA
ACENAPHTHYLENE (UG /L) 24200 NA
ANTHRACEND (MG/LY a0 NA
BENZG(AYANTHRACE"F TASZh MaA

[QLI-YRWS

SWoe
299401

11726783
915

<2

<2

<1

<2
<r

'<2

<2

<1’

<3
<2
<2
<2
<3
<1
<2
<2
<1
<1
<1

<1

S171178%4

swne
299402

11726743
213

13

350

17

<10

<3

580

‘- €10.

<3

63

<10
110

<1%

260
240
220

280

4

STATUS: PRELININARY
PROJECT NAKE FRENCH PHASE 2
PROJECT MANAGER: RICK FOLKCMER
F1ELD GROUP LEADER: R.FOLKLKER

SAMPLE HUMBERS



11-I

ENVIFONMENTEL SCIFMPE & FLEIMFrRIYCrn

FOOQUrCTY turnre

L4263

FIOLD fPOUR: FRSWE

PASLmLTIPSE St

SAMRLESD BLL

PARAMETERS STORFT »
DATE
TIKE
BENZO(BIFLUORANTHENE Ya230
(UuG/L)
BENZ2O(KIFLUDRANTMENE 34282
(uG/L)
BENZOCAIPYRENEIUG/ZLY 34247
BENZD(GHI)PERYLENE 34521
tuG/7L)
BENZIDINE (UG/L) 39120
BIS(2-CHL ETH®*IETHER 34273
(UGsL)
BISt2-CHL*ETHOXIMTHN 34278
(UG/L)
BIS(2-ETH*HEX *)PHTH, 3Sinp
tuG 7L}
BIS(2-CHL*ISQOPR)ICTHR 24283
(tue/L)
A=-BROYPHEN'PHEN'ETHR 34636
(ug/sL?
BUTYL BENZSPHTHALATE 34292
(uG/L)
2-CHLORONAPHTHALENE 34581
(us/L)
A=CHL*PHEN®PHEN®E THR 34641
UG/
CHRYSENL (UG/L) 34320
DlBEN'!A.H)ANTH‘CC"[ 34556
tun/L)
OT-N-BUTYLPHTHALATE 39110
tue/L)
1+3+DICHLORPHEN?NE 34566
(Ha/L !
148-NTICHLARGPEM?ONL 3457
(U ATSY
102-01CHLOPCRE NPT NE  Yas3g
tuerzy)
Ja3-DICHL *PFHEZIDINF 38431

(nr /)

SVWo7

299400

11726783
91s
MNA
NA
NA
NA
NA
N&
NA
N2
MA
NA
NA
NA
NA
NA
NA
N2
NA
Ha

HA

Svoe
299401

11726783
218
<1
<1
<1
<2
<?
<1
<5
3
<5
<6
<1
<1
<2
<1
€2
2

<1

<2

<2

RARRAL]

suvasg
299402

11726783
915
(4}
<
<s
<8
<s
<1
¢30
390
<3e
<39

<5

<S
<12
17¢

<9

€2 >

<7

<7

<8

STATUS! FRELIMINAGY
PROJECT MBME FRENCH PMASE 2
PROJECT MANAGER? RICK cOLKT“Ee
FIELD GROQUP LEADER: ©,FGULXEMEP

SAMFLE NUMBERS



Z1-1

ENVIRONMLNTAL SCIINCF & FreINTFBINMA 1711704 STATUS: FRFLIMINARY

PROJECT MUKBFP k742242 FROJECT NAME FRENCH PHASC 2
FIELD GROUP! Fpeoun PROJECT MAMAGLCR: RICK FOLKEMCo
PARAMETERS: ALL SAFPLES: ALL FIZLD GROUF LEADER: R.FOLKEMER
SAMPLE NUMBERS
svD? sunB THL
PARAMETERS STORET ¢ 299400 299401 299402
DAYE 11726783 11726783 11726783
TIRE 915 913 9218
DIETHYLPHTHALATE 34336 NA <1 <3
(U6 /L)
DTMETHYLPTHALATE 34341 NA <l <4
. UGZL)
2+4-DINITROTOLUENE 34811 NA <2 <12
(uG/L}
2+6-DINITROTOLUENE 34626, NA <3 <16
twe/sLy - .
DIOCTYLPHTHALATE 34596 . NA <1 <2
ey -
1+2-DIPHEN*HYDRAZ INE 3434¢ NA <1 <3
tue/L)
FLUORANTHENE (UG/L) 34376 NA <1 630
FLUOGRENE "tUG/L) 34381 NA <1 T .570.
HEXACHLOROBENZENE 39700 NA <2 <12
tuG/sLy
HEXACHLOROBUTADIENE 34391 NA <3 <18
tuG/sL)
HEXACHLOROETHANE 1439¢ NA <2 <13
e/
HEXACHYCYCOPEN'DIENE 34386 . NA <3 <18
tUG/ZL)
INDENO(1¢2¢3~CD)PYPN 344C3 NA <1 <7
(uG/L)
ISOPHORONE (UG/L) 3as03g NA <1 <a
NAPHTHALENE (UG/L) 34696 NA <1 720
NITROBENZENE (UIR/L) 34487 NS <1 <7
-
N-NITROSANDIMET*ANINE 34438 ne <s <29’
(uc/zL?
N=NITPOSNADIFROTAMINE Ya42p MA <5 <30
a6/ ;
N-NITROSODH'H['AMHJE Jagq3y NA [} <7
G/

PHEMANTHRENE (UG/L)  Jaséd ME <1 1300

.



€1-1

ENVINONMINTAL SCICMCF & ENGIMEER ™G

PROJECT NUMBEP 03242242

FIELD GROUP: FPSy2

PARAMETLRS: ALL CAMPLFS: ALL
svo7
PARAKETERS STORET @ 299490
DATE 11726783
TIME 918
PYRENE (UG/L) 34469 NA
2934748-TCODIUG/L) 34675 NA
142¢4=-TRICHLYBENZENE 34551 Na
tuG/sLy o' 7
A-CHL*=3-METH"PHENOL -34452 NA
tUG7L:d
2-CHLOROPHENOL CUG/L) 34586 NA
24A-DICHLOROPHENOL 34601 NA
tus/L)
244-DIMETHYLPHENOL 34606 NA
(uG/L) o
'2y4-DINITROPHENOL 34616 NA
, te/L)
2-MET*~-446-DN*PHENOL 34557 NA
(UG/L)
2-NITROPHENOL (UG/L) 34591 NA
A-NITROPHENOL (UG/L) 34646 NA
PENTACHLOROPHENOL 39032 NA
(uG/L)
PHENOL (UG/L) 33694 NA
2+446-TRICHL*PHENOL 34621 NA
tue/L) :
ALDRIN (UG/L) 39330 NA
BHC, A tUR/L) 19317 NA
BHCWR (UA/L) 19138 A
BHC D (UR/L) 39259 NA
BHCHZGILIMDANT Y (UG/L)Y 193480 ME
MA

CHLORDANL (1'G /L) 19350

SURNR
2994351

11726783
915

<1

<9

<2

<2

<2

€2

<2

<2

<A

<3

<3

<5

<1

<2
<0.004
<0,002
<P.02C
<0.004
<0.072

<0,030

Ti1731174a

svee
299402

11726783
915
T40
<60
<10

<11
<8

<11

<9

<9’

<25
<1%
<20
<29

<7
<14

<0.004

€0.,002

<0.p020
<D.002
€o.002

€0.038

STATUS: PRELIMINARY

PROJECY NAME FRLNCH PHASE 2
PROJECT MANAGER: RICK FOLKEMER

FIELD GROUP LECADER:

SAMPLE NUMBERS

R.FOLKEXER



71-1

FNYIRONMENTAL SCIENGE & ENGINCERING

°RQJECT NUMRECR
FIELD GRRUF: F
PAPAFETCRS: &L

PARAMETERS
DATE

TINE

- DDDWPPYIUG/L)

DOE +PP* (UG/L)

DOT+PPo(UG/L)

OTELORIN (UG/L)
ENDOSULFANsA (UG/L)
ENDOSULFANeB (UG/L)

ENDOSULFAN SULFATE
: (Ue/7L)

ENDRIN (UG/L)

ENDRIN ALDEHYDE
(ug/sL)y
HEPTACHLOR (UG/L)

MEPTACHLOR EPOXIDE
(ue/L)
TOXAPHENE (uG/L)

A2422426

pSv2

L SAMPLEST ALL

STORET #

39310
88320
39300

39380
34361
34356
34351
39390
34366
39410
39420

39400

sSwa?
299400

11726783
918

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA

NA

. Swo8
299401

11726783
915
<0.020
<0.006

<0.020

<0.060
€0.050
£0.050
<0.050
<0.010
<0.100
<0.004
C0.040

<0.200

“1/11784

sV09
299402

11726783
915
<0020
<0.006

<0.020

<0060
€0.050
€0+ 050
<0, 030
<04010
<0+100
€0.008
<0.040

<04200

STATU52.PRELIHINARY
PROJECT NAME FRENCH PHASE 2
PROJECT MANAGER: RICK FOLKEMEP
FI1ELD GROUP LCADER: R.FCLKEMER

SAMPLE NUMBERS






APPENDIX J

Chemical Results-—Sediments



ENV!RONMENTAL SCIENCE £ ENGINLERING

iR

PROJUECT NUMBER AR3B01210

SAMPLES? ‘PART

PROJECT HMANAGER DAVF PMIZELL

H PARAMETERS STORET #
DATE
TIME
193-DICHLBENZENESED 34569
UG/XG-DRY
134=DICHLBENZENEVSED 34574
UG/KG=DRY K
IoZPDICHLBENZENE'SED 34539
‘ UG/KG=DRY
HEXACHL *ETHANE 1SED 34399
UG/X6-DRY
BIS(2~CHLETHYL)ETHER 34276
SD.UG6/X6-D
o BIS(2-CHLE THOX)KTHAN 34281
L SDWUE/KE=D
BIst2~ CHLISOPR)EIHER;
S0U6/KG=D" < "
192~ DIPH'HYDRAZ.oSEQ
UG/KG-DRY '
N-NITROSODIMETHYLAMs 34441
- SDsJG/KE=D "
-NITROSOO N-PROP+SD 34431
"UG/KG=DRY !
112y9=-TRICHL*BENZENE 34554
SDyUG/KE=D
HEXACHLBUTADIENE;SED 39705
.. UG/KG<PRY )
NAPHTHALENEoSED(UGI 34445
KG-DRY) ~ ;
ISOPHORONE y SEDC(UG/KG 34411
=-DRY) .
HEXACHLCYCLOPENTSED 3a389
UG/KG=-DRY
2=-CHLNAPHTHALENE+SED 34584
UG/KG-DRY
ACENAPHTHYLENE,SED 34203
UG/KG-DRY
ACENAPHTHENE,SED 358201:8
UG/KG-DRY
2¢6~DNT SED(UG/KG~ 34629
DRY)
248-ONT,SED(UG/KG- 14614

DRY)

SEN
230C00

4/15/83

1421
<17000
<16000
<17000
¢31000
<16000

'€72000

<12000;.

<3680
-~

<72000.

<23000
<43000
1300000
<8100
<34000

<1100

240000

1900090

<39000

<€27000

SECID
230901

4/15783
1418
<6910
<8520
€7209
<13600
<6500

<31000

<31090

<270

. <30000
<310¢0
<1006%0
<13000
.280000
<3500
<15000
<4620
62000
5eC:0
<i7¢000

<12010

u9/02/82

SE93

230003
4/15/83

1500
<130003
€13000°
<1400¢¢
<250006
<13000¢0
<580000
<580000
<50000
<550000
<580000
<180000
<350000
2400000
<65000
<280000
<86006
340000
3202¢c0
<31038¢

<220)0¢

FIELD GROUP FRSS1

PROJECT NAME

PARAMETERS: BNSED

FIELD GROUP LEADER

SEQA
230004
4/117/83

940
<139
<139
<14
€250
<1389
<580
<580
<50
<550
<580
<180
<359
<43
<65
<289
<A
<50
<93
<310

<22n

SAMPLE NUMBERS
SE19
230017

477783

l%OD
<240
€230
<250
€459
<230
<1100
<1100
<92
<1100
<1100
<330
<640
160
<120
<sne
<16¢
3¢
42¢C
<572

<agn

STATUS IS FINAL

FRENCH LTD HAZWASTE

RICKFOLKEMER



-

ENVIROMMENTAL SCIENCE & ENGINEERING

PROJECT NUMBER A3gr12lo
SAMPLES:
PROJECT MANAGER DaAYF MI

DARAMETERS STORET =
DATE
TINME
INODENC(14243~-CD)PYRy 34406
SDsUG/K6-D
DIBENZOCASHIANTHRAy 24559
. SDyWG/KG-D
BENZD(GHIIPERYLENE s 34524
SDsUG/KG-D
2+39748~-TCDDySEDCUG/ 34678
KG-DRY)
FLUORENE +SEDI(UG/KG~ 34384
: DRY)

A-CHLPHYLPHENYLETHER. 34644
SD+UG/KGERE:

2ELL

SE0]

230000
4/15/83

1421
€17300
<21000
€17000
<150000
;280000
<€dv000

- SE01D
230001
4715783
€1418
€6900
%9000
R1200
{&3000
Hoimo
£3i000

09/02/83

SE03
230003

FIELD GROUP FRSS1 STATUS IS FINAL

PROJECT NAME FRENCH LTD HAZVWASTE

FISLD GROUP LEADER RICKFOLKEMER

SEra
23c004

4715782 4717783

1500
€130000
<17.0000
€140000

<1200000
680000

<230000

Sd4

540
<139
<170
<149

<1203
<Af

<230

SAMPLE NUMBERS

SE10
230017

4/7/83
1109
<240
<310
<2590
<2109
820

<430



£-r

PROJECT NUMBER
SAMPLES?
PROJECT MANAGER

UG/KG~DPY

P3R31219

ENVIRONMENTAL SCIENCE * ENGINEERING

DAVE MIZELL

PARAMETERS STORFT &
DATE
TINE
N-NITROSODIPHENYLAM, 34436
SDsUB/KG=-D
HEXACLRBENZENESED 39721
UG/KG=DRY
A<BRPHNL PHNL ETHER 38639
SDWUG/KG=-D
DIMETHYL. PHTHALATE, 34344
SDWUG/KG=D
DIETHYL PHTHALATEs 34339
SDyUG/KG-D
DI- N-BUTYL.iRHTHALATE 39112
8Dy UBYXE=-D.
'BUTYL BEN.#HTHALATE 34295
" SDYUG/KG-D
BIS(2-ETHYLHEX3PHTHy 39102
. “SDsUG/KG=D
DI-N-OCTYL PHTHALATE 34599
§$04UG/KG=0
PHENANTHRENE+SED UG/ 34464
KG~DRY)
ANTHRACENE+SED(UG/KG 34223
=DRY)
FLUORANTHENE+SENCUG/ 34379
KG~DRY)
PYRENESED(UG/KG- 33472
DRY)
BENZIDINE ¢SEDCUG/KG~ 39121
DRY)
CHRYSENE,SED(UG/KG- 24323
DRY)
BENZOCA)ANTHRACEME, 34529
SDWUG/KG-D
3+43-0ICHLBENZIDINE, 38634
SBWWUG/XG-D
BENZO(BIFLURGRANSED 14233
UG/KG=DPY)
RENZO(KIFLUORANGSED 74245
UG/KG=DRY
RENZOCAITYRENE.SED 34250

SEAl
230000

4/715/83

1421
160000
€29000
<93000

<9000
<7200
<4500
<9900
<7200
16009
710000
120000
2R9000
280000
<21000

6300¢

980010

<25000
52000
<i10000

52000

09702783

SE01D
230001
4/15/83
1418
39000
<13000
<4§Eoo
<3900
<3100
<2000

<4200

¢s100°
13000

150000,

38000
81000
84000
<9000
22000
32000
<11000
17000
<4300

13000

SE03
230003
4/15/83
1500
700000
<239000
<750000

<72000

<58000 .

<3eobd,

<7aooa
<saoon
<3snpo
18000 00.
200000
650000
540000
<170000

98000
210000
€200000

27000
<ROQO00

<33000

FIELD 6ROUP FRSS1

PROJECT NAMF

F1ELD GROUF LEADER

SEOs
230904

4/17/83

940
<130
<230
<150

<72

<58

<36
<79
'<58fb
';5705?
<r2 -

<100
<58
<58
<170
<72
<139
<2n0
<712
<72

<93

SAMPLE NUMBERS
SE10
230017

477783

1100
€240
<439
<1460
<140
<110
'<66
<150
<l1¢
<66
2100
470
570

879

STATUS IS FINAL
FRENCH LTD HAZWASTE

RICKFOLKEMER



-r

ped

ENVIRONHENTAL SCIENCE & ENGINLCERING

PROJECT NUMBER
SAMPLFS: SED7
PROJECT MANAGEP

PARAMFTERS STORET »

DATE

TIME

ARSENICSED (MG/KG=- 1003
DRY)

BERYLLTUMsSED (MG/KG= 1013
ORY)

CADMIUMJSED (MG/KG- 1028
DRY)

CHROMIUM,SED (MG/KG- 1029
DRY)

COPPER ySED (MG /KG- 1043
DFY)

MERCURY,SED(MG/KG~ 71921
DRY)

MICKEL+SED (MG/KG- 1768
ORY)

LEADJSED (MG/XKG-DRY) 1052

SELENIUM,SED (MG/KG- 1148

DRY)

SILVERSED (MG/KG- 1078
DPY) i
THALLIUMySEN(HG/KG~ 24480

0RY)

ZINC4SED (MG/KG-DRY) 1093

ANTIMONY.SED (MG/KG- 109R
Ney)

A3ACLI210

DAVE MIZFLL

SES)
2308000
a/15/83
1421
9.9
516
Teb
486
83
<077

592

A530

<150

SE01D
230001
4/15/83
1418
6e3
39.0
5.0
297
85
<0,71

533

<67.2
6620

<130

7e/31/83

SEOD3

230003
4/15/83

1500
3¢5
13.1
4.7
292

150

<0.50

<46.6
1070

<93

FIELD GROUP FRSS1

PROJECT NAME

PARAMETERS:

FIELD GROUP LEADER

SECS
230094

4/17783

940

STATUS IS FINAL

FRENCH LTD HAZWASTE
SEDS
RICKFOLKEMER

SAMPLE NUMBERS

SEDS

230005
4/14/83

1120
1.4
Te3
0.2
13.0
5
.26
10

21.5

<38

sg1e
230017
4/7/8)

1100

12
<0.16
15
35.1

<0.2

<21.2
39

<42



S-r

ENVIRONMENTAL SCIENCE R [NGINEERING

PROVECT NUMBER
SAMFLEST SEDS
PROJECT MANAGER

PARAMFTERS

DATE
TIME

P=CHLOR-M-CRESOL+SED
UUG/KG-CRY
2-CHLOROPHENOLSED
UG/KE-DRY
2+4=DICHL'PHENOLSED
UG/XG-DRY
294=DIMET*PHENOLSED
UG/XG-DPY
2+4~-DINIT'PHENOLSED
UR/KG=DRY
A+6-DINIT*CRESOLSED
UG/XG-DRY
2=-NITROPHENOL s SEDCUG
/KG-DRY)

4~NITROPHENOL ¢ SED (UG-

/XG=DRY)
PENTACHLPHENOL +SED
UG/XG~DRY
DPHENOL ySED(UG/KG-
DRY) .
294846=-TRICHLPHNL+SED
UG/XG-DRY

R3801210

STORET ¢#

A
>
re
wn
o

34589
34604
34609
34619
34660
34594
34649
39061
34695

34624

DAYD MIZELL

1Y
200010

4715783

1421
€2%9061
<18000
<250G0
<€2c000
<21000
<5990¢
<34000
<48000C
<68000
€17000

<3ap00

SEf1D
230071

4/15/R3
1418
<i1070
<8030
<12000
<9000
<9050
<26030
<15090
<21000
<30000
<7000

<15000

08/31/83

SEQ3

236003
4715783

15¢0
<23000C
<150000
<210090
<16000C
<170000
<480000
<2a000¢C
<380000
<550000
<130000

<270000

FIELD GROUP FRSS1

PROJECT NAME

PARAMETERS?

FIELD GROUP LEADER

SEOQ4

230004

4717783

940

<220

<15¢

<211

<160
<179
<489
<280

<380

STATUS IS FINAL

FRENCH LTYD MAZWASTE
ACIDSD
RICKFOLKENMER

SAMPLE NUMBERS

SED6
230005
4714/83

1100
<310
<230
<330
{259
<260
<740
<430
<590
<850
<200

<419

SE1l0
2390017

4/7/783
1100
<370
<270
<330
<239
<31¢
<870
<500
<700
<1100
<240

<430
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ENYIRORRENTAL SCIENCE ¢ ENGINEERING

PROJECT NUMBER 83801210

S$AHPLES: SED2

PROJECT MANAGER DAYE MIZELYL

PARAMETERS STARET 4

DATE
TINE

SOLIDS (X. WET WT) 70318
CARBOMSTOCYSED(6/KG~ 687

_-DRY)
ToXe3RG uG/KG-DRY) 93263

PHENOLSySED(UG/KE=. 32731
v .. «PRYY
TOEWSED (MG /KG=EETY 99321

Seel

23¢000
4715783

1423
12,2
383
633000
31000

10200

SEQ1D
230001

4715783
1418
14,1
44.5
535000
24200

7880

98/31/783

SEC?
230002
4/15/8%

1447
28.2
32.4

239000
7980

31400

FIELD GROUP FRSS1 STATUS 1S FINAL

PROJECT NAME FRENCH LTD HAZWASTE
PARAMETERS: SED1
FIELD GROUP LEADER RICKFOLKENMER

SAMPLE NUMBERS

SEez SEJA SEr6 SE07? SEOR
23nr033 230004 230005 231006 230507

4715783 4717783 4/14/83 4714783 4714783

1509 940 1100 1345 1445
20,0 8244 48,1 6942  Abed
179 1.35 11.0 5.40 11.2
241000 7100 36600 8630 49600
22900 <299 2650 <197 VA
92600 541 502 209 574

$€19

230008
4/16/83

1600
41,4
16.2
21500
NA

2060

SEO05

230715
A/714/83

1000
5544
31.3
38000
1560

91400



L-r

ENVIRONMENTAL SCIENCE & ENGINEERING

PROJFCT NUMBER 83801210

SAMPLES: SED?

PROJECT MANAGER DAVE MIZELL

PARAMETERS STNARET #

OATE

TIRE

SOLIDS (X WFT uWT) 70318

CARBONyTOC,SED(G/KG- 687
DRY)

TOX+SED(UG/XG-DRY) 99263

PHENOLS+SED(UG/KG~ 3273)
DRY)
TOE+SED(MG/XG-VET) 99121

SEL1D
230017
477783
1100
4645
14,2
534
<532

1380

0r/31/83

FIELD GROUP FRSS! STATUS IS FINAL
PROJECT NAME FRENCH LTD HAZVASTE
PARAMETERS: SED1

FIELD GROUP LEADER RICKFOLKEMER

SAHPLE NUMBERS
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CYVIRONMUNTAL SCILNCE L CvnIngcreynin

FROJCCT MUPBER 82422420

CIELD GPAUPL FPRF2
PAREMLETERPST ALL

PARAMETERS _STORET #

oATE
T1ng
TOE+SEO(NG/KG-DRY) 99344
CARBON+TOC,SED(G/KE- 687

.. DRY): L
TOX{SEO(UG/KG=DRY) . 99263

soLTds ‘tx wer vT) 70318
ALDRINSEDLUG/XG~ 39333
DRY) :

{BHC+A>SED(UG/KE~DRY) 39076
{BHC1BoSED (UG/KE-DRYS 34257

BHC, Dy SEDLUG/KG=DRY) 34262

"BHCyG(LINDANE)SED 39783
. .- UG/KG=DRY ot
CHLORDANE + SED(UG/KG=~.39351
DRY) o
DDDWPP*+SEDIUG/KG- 39311
DRY)
ODDE+PP*ySED (UG/XG~ 39321
DRY)
DDT4PP*+SED(UG/KG- 39301
ORY)
DIELORIN+SED(UG/XKG- 39383
DRY}
ENDOSULFANGASEDCUG/ 34364
KG~-NRY)
ENDOSULFAHB.SEDIUG/ 34359
KG-DP Y}
ENDOSULE AN SHLF.SED, 34154
He/rG=-nRY
CHNP IM LRIV G- 39393
orY)
MEPTACHLOR S FNING/YG 35413
-'RY)

HEFTACHLOR LHROY, (D 39423
ne/xg-ney

SAMPLES?T apLL

SEll
299300

11721783

830
4120
49,1

1a000-

31.8

NA
NA
NA
NA
NA
MA
tA
ta
M2

NL

St12
299361

11721783
1000
14700
22.3

© 6100
37.3

=NA

%ﬂk:

NA

NA

NA
-NA
NA
NA
NA
NA
NA
VA
NA
Ha
'
MA

A

1711784

SE13
299302

11721783
1100
1060
Bodd
2000
a3:s

L A

INA

173

o
MA

NA
e

HA
NA
NA
NA
NA
NA
NA
NA
ye
N

NA

PROJECY

SE1A
299303

11/21/83
1100
1960
2473
1600
6844

NA

NK

NA

NA.

NA

NA

NA

N&

NA

NA

NA

NA

NA

Ha

Na

NA

_STatus:

SAHPLE NUMBERS

SE20D
299304

11/30/83

1453

314.

20.9
. 160D
‘55,0
NA
NA
“NA

B

.4#5

NA

“NA.

NA

NA

NA

NA

NA

MA

NA

MA

NA

N&

HAME

PRELIHINARY

FRENCH PHASE 2
PROJECT MANAGER: RICX FOLKEMER
FIELD GPOUP LEADER: R,FOLKEMER

SE1S

299305 -

11725783

-

1130

2660

"0 35 -
1600°
‘8546

KA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
N&
NA

NA

SEls
~-299306

‘11725783
1100
636
3004
5400
21.8
NA
NA
NA
NA
NA
.NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

SELT7
299307

11725783
1020

680
36.4
17000
18.5

NA

NA

NA

NA

NA

NA
NA
NA
NA
NA
NA
T
NA
NA
N2

NA

SELS8
299308

11725783
1010
1330
18.5
2500
45.4

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
N&

N&

SE19
299309

11725783
94s

921

8.85

1900
60.8

NA
NA
KA
NA
NA
NA
XA
©N&
KA
NA
KA
NA
NA

N

Ha



CENVIPCHMERTAL SCIENCE & FUAINFER I,
FRCJUECT MUMREEE  PEaZIa20
CITLD GPDUr: FPEFR

FARAMETERS: ALL SAMPLEST Ly

SE1)
PARAMETERS STORET 8 299300
bate 11721783
TIME 830
TOXAPHENE y SED(UG/KG~ 39403 NA
ORY)
ENDRIN ALD.sSED(UG/ 34369 NA
< KG=DRY)
PCB=1016(UG/KG-D) 39514 Qa9
pCB- 1zso(us/xc -D) 39511 350
ACROLEIN'SED(UG/KG- 34213 NA
" T DRY): :
ACRYLONITRILEvSED(UG 34218 NA
{XG=DRY) =  Fii.. ..
a:nz:ut.fco(uc/xs- 34237 NA
EH’WETHME.#EEN;/ 34416 NA
KE=DRYY
Bﬂ“ﬁooxanoaon:TnAnz 34330 NA
H - SDyUG/KG=-D .
hnonoroan.s:otuc/Kc-ntaagn NA
DRY)
‘CARBON TETRACHLORIDE 34299 NA
SOtUG/KG-D
CHLOROBENZENE +SED(UG 34304 NA
/KG=DPY)
CHLOROETHANE +SED(UG/ 34314 NA
KG=-DRY)
2-CHL*ETHYLYINLETHER 34579 NA
SD+yUG/KG-D
CHLOROFORMSED(UG/ 34318 NA
KG=DRY)
CHLORDOMFTHANF +SEN (UG 24421 Ha
/XG=-DPY)
DIRROMOCHLORPOMFTHANE 24309 NA
SPVUG/XE=D
DICHL*CIFLUQO*METHANMNF J&3la LA
SO UG/KG-D
1«¢10ICHLSTHANFSECy 34499 A
Uet/r 6-0rPY
142-DICHLOPOL THENL o 34534 M2

nNJlic/Ye-p

SE12
299301

11721783
1000

NA

A
24880

. 900

N&-

NA-

‘NK
Ni

NA

NA

NA

NA

NA

NA

NA

MNA

MA

NA

NA

kA

RYAR YA X

SE13
299302

11721783
1100

NA

NA

25¢

+120.
”NA:

: NA

NA'

NA

NA

NA

NA

NA

NA

NA

Na

MA

NA

MA

NA

NA

STATUS? FRCLIRINARY

PROJLCCT NAMT  FRENCH PHASE 2
PROJECT MANAGER: RICK FOLKEMER

FICLO GROUP LEADER: R.FOLKEMER
SAMPLE NUMRLRS

SE1s SE200 SE1S SE16
299303 299304 299305 299306
11721783 11/30/83 11/25/83 11/25/83
1100 1453 1130 1100
NA NA NA NA
NA NA NA ﬁﬁA:
a10 <3470 <2.50 <92.6
<2940 21.0; . <2.5 17.0
<1o0g NE <iToe <3ABR
<1000 CRK <1700 <38UE
‘270 RLL) <31t <eT
<110 NA <190 <400
can . NA <78 <1s¢
<85 NA ciso <280
<110 NA <180 <390
<27 NA 3 <94
<120 NA <200 CAqQ
<79 NA <129 <259
<42 NA <66 <150
<66 NE <110 <230
<13 NA <113 <250
<90 nho. o as <300
<6 MA <k} <14
<65 Nt <110 <250

SEL17
299307

11/725/83
1020

NA

NA

39¢0

42.9

KK

WA
Y ““

NA -

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

sgie
299308

11/25/83
1010

XY

XA

i
12.0
<1500
<1500

<21

<160

<59
<11¢
<150
<37
<isa
<98
<58

<90

<12¢

<55

SE19
299309

11725783
945
MA
XA
<3340
1140
KA
NA
NA
A
XA
NA
NA
NA
NA
NA
YA
NA
NA
¥a
N

NA



or-r

e

ENVIRCHNMINTAL SCIENCE & FMCINFEP MG
PROJECT NUMPLR 2422420
FITLD GPOUYP: FPer2
PARAMETERS: ALL SAMPLES: ALL
sg1
jPARAﬂETER§ STRRET 1 299300
DAYEL 11721783
TIME 830
1+1 DICHLETHENE+SCD 34504 NA
. UG/KG=-DRY
T=142- DICHLOROETHENE 34549 NA
4:SDsU6/KG~-D
102 OICHLOROPROPANEv 34544 NA
SDvUGIKG ]
CXS IQS-DICH'PROPENE 34702 NA
SDYWG/KE=D o, '
:rana: tnd.szntuc/ 34374 NA
5 g *xs-nar) . :
.HETMYLENELCULOR-qSED 34426 NA'
: LFAUC/KGTOR YA ) .
l 1.2'2‘TET'CH'ETHAN 34519 " NA
SDsU6/K6-D
TET(L'ETHLENEvSED ¢ 34478 NA
UG/KG-DRY
loL-IOTRICHL‘ETNANE' 34509 NA
SD+UG/KGE=~D
1'102 TRICHLOETHANE, 34514 NA
SDsU6/K6~D
TRICHLOROETHENE'SED 344R7 NA
UG/KG-DRY
TRICHLOROFLUOROMETH,y 34491 NA
SDWUG/KG-D
TOLUENE «SED(UG/KA - 34483 NA
ORY)
YINYL CHLORIDE,.SED 34495 NA
UG/XG-DPRY
T=13-DICH*PROPENEYy 34697 NA
SOWUG/XG=-D
BISI2-CHLETHYLIETHER 3427¢ NaA
SOWUIG/KR-D
1o3-DICHLOENZFME«SCC 34567 MA
Ur/xG-nPy
1o4=-0TCHLPENZTMTSED 345T4 MA
ursvc-nPy
1,2-UICHLRFLZEML .S 34539 Ma
YG/¥G=DPY
HEXACHLU 'S THARF,SCD 34399 M2

HeZ2v G=-0F ¥

SF12
299301

11721783
1000
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

<2200

) <2280
<2409

<4309

Lil117b0

SEI3
299302

11721783
13100

NA

NA

‘NA

NA

NA

NA

NA -

NA

NA

NA

NA

NA

NA

NA

Na

NA

MA

3

N3

NA

PROJECY NAKE
PROJECT MANAGER!

FIELD GROUP LEADER: R.FOLKEMER
SAMFLE NUMBERS -
SEI SE20D SE1S SE16
259303 299304 299305 299306
11721783 11/30/83 11/25/83 11/25/83
1100 1453 1130 1100
<81 NA <140 <230
<11 NA <120 <250
cal NA L <e7 <150
<63 NA <100 <230
200. NA <110 ‘éésiv
<0 NAC <110 <240
<33 NA <s1 <120
<130 NA <190 <a20
<80 NA- <130 <290
<67 N4 <110 <230.
132 NA <120 <260
<90 NA <140 <300
37 NA <51 <120
<15 NA <150 <320
<28 NA <aa <97
<a ) <a g <27 <3990
cet <s0 <30 <ate
<ag <A <27 <390
Cua -¢5) <31 <439
<79 <91 <54 <780

STATUS?

PrRFLIMINARY

FRENCH PHASE 2
RICX FOLKEMER

SEL17
299307

11725783
1020

NA

NA

NA

KA

NA

NA

NA

KA

NA

INA”

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

SEL18
2993¢8

11725783
1010
<120
<100

<s9
<89
<90
<100
CAS
<170

<1290

<91

<110
€120
<45
<130
<39
<58
<60

<5¢%

<1290

SE19
299309

11725783
945

XA

NA

NA

NA

NA

2

NA

XA

NA

NA -
NA
NA
NA
NA
N&
NA
N2
NA
N2

NA



11-r

PROJECT NUMBER  P2a22A0(

£1€LD GROAUP: FRSF2

PARAMETEPS: LWL SA“PLFS:
;PARAKETERS STORET #
DATE
TInE-

BIS(Z-CHLCTKOX)HTHAN 34281
: §04UG/KG-0

815(2 CNLxsog MER - iqzas
s SO4UEZKG-D:
urraoecuzzuc.SEO(uc/ sq«so

< KG=DRY)
192-DIPH*HYDRAZ«ySED- 34359
.. 53 UG/KG=DRY:

-nrfﬂosoolnzunLAn BTN

£:SD3UB/K6D

‘-NITROSOD NFPROP;SD 34431, .

"UG/xG-DRYf

172s4=TRICHLYBENZENE: 34554°

: SDyUG/KG=D; "
HEXACHLBUTADIENEvSED\39705
UG/KG=DRY. :
urmmu.:nc.sco wcni;uns

ISOPHORONE.@%%}UGIKG 34411

=-DRY)
HEXACHLCYCLOPENTSED 34329
UG/XG=-DRY
2=CHUNAPHTHALENE+SED 34584
UG/XG-DRY
ACENAPHTHYLENE +SED 342C3
UG/XG~DRY
ACENAPHTHENE ,SED 34208
UG/xG-0RY
2+6-ONTSEDtUS/KG~ 34£29
pRYY
2.8-NNTSED(UG/XG- tagla
orY)
M=NTITROSAN]IPHENYL AV 24426
SDJIRZV¥( -

HEYACLREENZFNF o&F D 35701
UG/XG-0RY

A~HEIHNL PHNL FTHEF  T4RLC
Ny f-n

DIFSTHYL FHTLFALATE, Tqlaa
LR M A St o

ENVIFONMEMTAL SCIENCE & SHAINFERING

aLL
SEll
299300

11721783

830

NA

NA
NA
NA
NA
NA
NA
NA
KA
MA

A

SE12
- 299301

11721/83

1000

<11000
<11000

(2200

<890, -
19700
€119000

T-ig3300

6200

160000
<1200

<4900
<1609
17000
27000
<Sanp
<3P00
<2300
1<4100
€14000

<1200

"1/11/R4

SE1d
299302

11721783
1100
NA

NA

_ggf

]

- NA
g,
A
NA
T
NA
A
NA
NA
NA
NA
NA
NA
MA
NA
MA

A

STATUS? PRFLININARY

PROJECT NAME

PROJECT MANAGER:
FIELD GROUF LEADER:

SE14
299303

11721783
1100
<200
<200

F K0

<1

<200
e
P <59’
<120

- 480
€22

<88
<28
140
190
<100
<49
290

<74

FRENCH PHASE 2

SANPLE NUMBERS

SE200
299304

11/30/83
1453
<220
<220
'Téqe:
.
<220
<220°,
<66
"é;So
<17
€26
<1to
<33
<20
<37
<129
<82
<50
<88
< 3‘0 )]

€29

R«FOLKENMER

SE1S . SE16
299305 299306
11/25/83 11/25/83
1130 1100
<130 <1900
<130 <1900
<21 <390
<12. <170
ase <1sog
<130 <1900
<ad <600
<76 <1100
22 (¢ X Y]
<16 €219
<60 <880
<20 <270
<12 <160
<22 <300
<68.0 <9710
<ag <620
<30 <a10
<51 <40
c17e <2400

<17 <23

RICK FOLKEMER

SE1?
299307

1}/25/83
1020

NA

NA

NA

NA

ﬁif

. NA

NA

NA

NA
NA
-t
HA
NA
NA
NA
NA
NA
N A
NA
NA

NA

Sg18
299308

11725783
1010
<270
<2170

<58

<270
<84
€160

<20
<31

<130
<40
25
<AS5
CisC
<100
<bv
<11¢
<380

(34

SC19
299309

11725783
945

NA

XA

NA

NA

« NA

HA

HA

NA

NA

NA
NA
Na
NA
N4
NA
NA
N
NA
NA

N A



A%

CNVIFONPENTAL SCIENCF T FMRINEERTYA 17117588

STATUS? FRELIMINARY
PROJFCT MUPEFF 274782420 - )

FIFLD GROUP: FoeFa PRGJUECT NAKT FRENCH PHASEC 2

PROJECT KANAGER? RICK FOLXEMER

PARAMETEPS: fLL SAPPLES: ALt FICLD GPOUP LEADER: R FOLXEMER
se11 . SAMFLE NUMBERS
£12 SE13 SC14 SE200 SE1S SE16 SELT SE18 SE19

PARAMETERS STORET & 299300 299301 299302 299303 299304 299305 299306 299307 299308 299309

DATE 11721783 11/21/83 11/21/83 11/21/83 11/30/83 31/25/83% 11/25/83 11/25/83 11/25/83 11/25/83

TInE 230 1000 1100 1100 1453 1130 1100 16290 1010 945

DIETHYL PHTHALATE, 34339 NA <1100 NA <20 <22 <13 Q9o NA <27 VA
SDsUG/XG-D .

01-N-BUTYL PHTHALATE 39112 NA <650 NA <12 180 34 <12¢ NA <18 NA
SDJUG/KG=D » 3 .

BUTYL BEN.PHTHALATE 34295 NA <1400.. NA <27 <31 <18 <250 NA <38’ NA
SDsUG/XG-D - RS

BISC2-ETHYLHEXYPHTHy 39102 NA <1100 NA 8900 440 810 830 - NA <27 NA
$0,UG/KG~0 . ] R . o T

DI-N~OCTYYL PHTHALATE 34599 - . NA . . L HCES0 NA. - <12 490, <9 <124 RA <18 VA

- $DyUG/XG-D . ) C 2 . N/ !

PHENANTHRENE +SED(UG/ 34464 NA 91000, . NAT . . 510 <28 - <17 <238 NA <3 YA
KG-O0RY} . L inidh : . e e e .

ANTHRACENE+SED(UG/KG 34223 NA Y9400 - NA" 94 85 . €16 ~< 216, NA T k31 NA
-DRY) o g C e e . o : T ,

FLUORANTHENENSED (U6/ 34379 A 210007 NA 480 25 €13 €190 NA - 88 NA

Y e f..ﬁ‘s:.pgy) . ‘ - - ' . .

PYRENE+SED (UG /KG- 34472 L1) 18000 NA 450 -, 29 <13 190’ NA 160 NA

L ADRYE:. . : .. .

-BENZIDINE 4SED(UG/KG~ 39121 NA .<3000 NA <S3 <62 <37 <551 NA <78 XA
DRY) .

CHAYSENEySEDLUG/KG- 34323 NA ‘2500 NA . 70 150 <16 <210 NA <31 LY
BRY) .

BENZOCA)ANTHRACENE. 34529 NA 4800 NA 260 <50 <30 <al0 NA <60 NA
SDWUG/KG=D :

343-DICHLBENZIDINE, 34634 NA <3500 NA <6% <17 <AS <650 NA <93 NA
SDyUG/KG-D

BENZO(BIFLUORANSED( 34233 Na <1200 NA 200 <26 <16 <219 NA <31 N1
UG/KG-DRY)

BENZO(KIFLUORANSSED 34235 NA <1200 NA <22 <26 <16 <210 NA <31 NA
UG/XKG~DRY -

RENZOCAIOYPENECSED 34250 A <1700 NA <31 <37 <22 <300 NA <A s K4
UG/KG-DFY :

INDEND(1,4242-COVFYR, 34406 MA <2300 MA <a3 <50 31 <310 NA <50 Vi
SRWIG/Ix=N -

DIBEYZO(AI'YANTIHF &, 14559 MA 3000 NA <[22 <62 - <37 <550 NA <78 v
epUG/KG-n

REN2CI(RHTI)IPECYLENE 34524 Ma Q400 MA Caa <51 <31 <430 NA <64 N2
SOIG/XG=0

2r 30T 4B-TCONSEDCUG, 34678 MA 21000 NA <379 <aa0 <2580 <3120 NA {S3D NA
KG=NEY) :



£1-r

ENVIRONMENTAL SCIENCE % ONGINCERING

FROJECT NUWKIP  F342742¢

FICLD GROUP:I FPef2

PAPAMETERS: ALL SAMPLFST 2LL
SE1L
P ARAMETERS STORET 299300
I
DATE 11721783
TINE 830
FLUORENE+SEDCUG/KG~ 343R4 NA
DRY) -
A-CHLPHYLPHENYLETHER 34644 NA
. SDyUG/KG=-D
-CHLOR-H CRESOU+SED 34455 NA
UG/KG-DRY
27CHLOROPHENOLSED, . 34589 NA
* UG/KG~DRY.;
2sO—DICHL’PHENOL.SED;}QSDQ?- NA
“+ . UG/KG=DRY-
ZqQ-DXHET‘PHENOLQSED’3560& NA:
- Y6/KG-DRY ; _ i
z.a-oxu:ropnzn0L.sso 34619 NA
%:UG/KG= DRY . . e
4} -olnrrvcntso sco 34660 NA
S *UG/KG= on
Z-NITROPHENOL'SED(UG 34594 NA
. IV IKG=DRY) .
A-NITROPHENOL +SED(UG 34649 NA
. IKG=DRY)
PENTACHLPHENOLWSED 29061 NA
UG/KG-DRY
PHENOL +SEDCUG/XG~ 34695 NA
DRY)
244 46=-TRICHLPHNL 4SED 34624 NA

UG/KG=DRY

e 1)1/ BA—

SEl2
299301

11721/83
1000
59000
<4100
NA
NA

. NA
o NA
NA
NA

NA

NA

NA

NA

NA

sC13
299302

-11/21/83

1100
NA
NA

NA

NA

7y

NA

NA

- r
[

NA

NA

NA

NA

NA

NA

PROJECT nAut
PROJECT MANAGER:
FIELD GROUP LEADER:

SEl14
299303

11721783
1100
250
<74
NA

NA
TUNA
NA
T
“NA
NA

NA

NA

NA

NA

STATUS:

PRELIMINARY

FRENCH PHASE 2

SAMPLE NUMBERS

SE20D
299304

11730783
1453
<33

<88

W

-NA

Nk

.“é-

" NA

NA

Y

NA
NA
NA

KA

R.FOLKEMER
SE1S SE16
299308 299306

11/25/83 11/25/83

1130 1100
<20 <270
<51 <780
s “Ha
<32 N
<36 NA
<37 NA
<110: Na
<60 . NA
<83 NN
<130 NA
85 Na
<59 NA

RICK FOLKEMER

SE17
299307

11725783

102¢
NA
NA

TNA

NA
NA
XA

NA

SEL8
299308

11725783

10i0

<40

<130

<93
<67
<97

<73

<78

€220

<130
<180
<270
<60

<130

SEL19
299309

11725783
945

NA

NA

NA

NA

NA

Ty

RA
L1
NA
nA

NA

NA



-

vi-r

ENVIRONPENTAL SCIENCE P TnnIMEERIMNG

PROJECT HUFEFS  F247242(
FIELLD GPOUP. FPSET2

PARAMETEPS . ALL SAMPLES: aLL
. SE20
S'ARAMETERS STPREY & 299310
DATE 11730783
TIKE 1453
TOEVSED(MG/KG=DRY) 99344 s68
CARBONsTOCSED(G/KG~ 687 14,2
, ORY)
TOXySED(UG/KE=DRY) 99263 2000
SOLIDS (X WET WT) 70318 54,4
ALDRIN4SED (UG /KG- 39333 NA
DRY). .. )
BHC+AvSED(UG/KG~DRY) 39076 NA
BHC,BsSEDC(UG/KG=DRY] 34257 " NA
BHC,0,SEOTUR/KE20RY) 34262 - NA
BHC 6 (LINDANE)SED 39783 NA
UG/KG=-DRY
CHLORDANE 4 SEDIUG/XG~ 39351 NA
DRY) )
DDDPP*4SEDCUG/KG~- 39311 NA
DRY)
DOEL+PP*,SED (UG/KG- 39321 NA
DRY)
DDT.PP*,SEB(UG/KG-  393n1 NA
DRY)
DICLORIN,SED(UG/KG- 39383 NA
ORY)
ENDOSULFANAZSED(UG/ 34364 NA
KG-DRY)
FNDOSULFANBSENDCUG/ 34359 NA
KG=DRY)
ENDOSULFAN SULFWSENs 34354 Ma
UG/XG-DPY
ENDFINSEDtUG/Y G- 39392 1T
ney)
HEETACHLQP (STN(UIG/YE 32413 Na
~NFY)
HERPTACHLN®R fpry,ci 39423 N&

Ue/xG=-ney

SE21
299311

11730783
1700
410

133

750 .

54,1
NA
NA

NA

‘NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Na

(Y}

NA

“1711/7R4

S€22
299312

11720783
1045
<242
13.0

910

38.7
\_.

€2S.90

<17.0

<2240

<4140
<22
¢330
<82
<a0
<290
<as
(X ]
<15
CAED

<70

PROJECT NAMT
PROJECT MANEGER:S
FIELD GOCUPF LEADER:

sga
299313

11725783
1415

824

4,74

840
58.0
NA
NA
NA
MA
"NA
nA
NA
NA
NA
NA
NA
NA
NA
MA
NA

NA

STATUS:

FRELIMINARY

FRENCH PHASE ?

SAMPLE nUMBE®SS

SEg2s
299314

11725783
14490
1310
870

170
62.4
NA
NA
NA
NAV
. KA
WA
* NA
NA
NA
NA

NA

NA

Na

NA
N&

N&

R.FOLKIHER
sSga2s SE26
299315 29931¢

11724783 11724783
1045 1145
30300 68900
115 66e6
170000 1009
24,2 38.1
<39.0 €25.0
<2640 <1790
<3640 <23.6
65,0 <41.0
<36 <z§
<530 <3490 .
<130 <83
<6d <at
<As0 <290
<719 <50
<71 <45
<120 <76
<749 <ate
<149 <92
<46 <29
<ag <31

RICK FOLKEvER

SE27
299%317

11721783
1440

341

11.8
2500
44,0

NA

NA

NA

NA

NA
NA
NA
NA
NA
‘NA
NA
NA
NA
NA
NA

NA

sge8
29931e

11721783
. 1400
1130
8424
1300
53.7
NA

NA

NA

‘MA
ﬁA

NA

HA

NA

NA

N&

NA

NA

Na

NA

N4

NA

SE29
299319

11720733
1448
534
21 .0
280¢C
28,3
NA
NA
NA
nN&
NA
NA
XA
-NA
YA
NA
NA
NA
NA
VA
YA

YA



SI-r

ENVIRONMENT 2L SCIENCC t CxGINECPING

PRANJECT Huvpre

TIfLO GPNUP! FPSE2

PARAMETERS: aLL

PARAMETERS
DATE
TINE

TOXAPHENE + SEO (UG/KG=
DRY)
ENDRIN AUDeySEDIUG/
: ‘KG=DRY) -
PCB-~1016¢UG/KG~D)

PCB=1260CUG/XG=D)

ACROLEINYSED(UG/KG= '
DRY)
ACRYLONITRILESED(UG
: . /KG=DRY}
BENZENELSED(UG/XG~
DRY)
BROMOMETHANE «SED(UGY
KG=DRY)
BROMODICHLOROMETHANE
SO4sUG/KG=D
BROMOFORMySED(UG/KG-
DRY)
CARBON TETRACHLORIDE
SD(UG/KG-D
CHLOROBENZENE « SED (UG
/XG-DRY)
CHLOROETHMANE  SEDC(UGY/
KG-DORY)
2<CHL*ETHYLYINLETHER
SNyUG/KG-D
CHLOROFORM,SED(UG/
XG=-NPY)
CHLORNDMETHANE ,SEQ (NG
/X «NPY)
DIBROMOCHLNAROMITHANE
CRNG/YGE-N
DICHL*GIFLUN®¥T TRANE
SPLHR/VG-D
1o INTCHRUPFTHANT JRED,
ey n-ray
Jor=NICHLOFALTELLD o
en gy nsviia

P24a2242¢

SAMFLFS? aLL

STNRET *

39403
34369
39514
39511
38213
34218
34237
34418
34330
34290
34299
34304
34314
34579
14318
3447}

3439

SE2)
299310

11720783

1453
HA
NA

<3.70

16.0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
HA
MA
MA

NA

sga21 -
299311

11730743
1700
NA

NA
<3.70
24.0
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

Na

NA

NA

A

na

/71178

SE22
299312

11720783
1045

<2300

<96.

NA

NA

<1900
<1900
a5
<160
<es
<140

<150

<180
<110
<62
<97
<110
<160
<52

<100

PROJECT NAME
PROJECT MANAGEK:
FIELD GROUP LEADER:

SE23
299313

11/25/83
1415

NA

NA

<3.40

<670
<670
<10
<5¢
<23
-cat
<51
<14
<63
<373

€22

STATUS: PARFLIMINACRY

FRENCH PHASE 2

SAMPLE NYMBERS

SE24a
299314

11725783
1440
NA
NA
300
22.0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

N2

NAS

NA
YFY

N2

RICK SOLKCMER

R.FOLKEMER
s€25 $E28
299315 299316

11/24/83 11/24/83%

1045 1145
<3600 <230%
<154 <98
NA NA

NA NA
<150000 <27008
<150000 <€27000
270000 120000
<1590¢0 €2200
<6400 <890
<12000 <1900
<€11000 <2000
<A100 3000
<15000 <2500
<9500 <1600
230000 55000
<9000 <1a0g
<11006 " <1500
<12920 <2200
19000 150000
230000 3409090

sE27
299317

11727783
1449

NA

NA

<a5.0
460

NA

NA

NA

NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

WA

sgas
299318

11721783
1400
NA
NA
120
2le0
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
N2
N&
N&

N

SE
299319

11726783
‘1845

XA

NA

€82.0

<1800
<1800
27

<150
<51

<130
<140

<37
<170
<110

<58



91-r

ENVIPANMOENTAL SCITNCT o EMOINFFPR LG

FROJECT MUrRER £202242¢
FICLD APOUP: FREE?

DARAYETFPS: ALL SAVPLES: ALL
SE20
SARAMETERS STOREY & 299310
'DATE 11730783
TINE 1453
1¢1 DICHL'ETHENESED 34504 NA
UG/KG-DRY
T-1.2-DJCHLOROETHENE 34549 NA
SDsUG/KG~D
1¢2-DICHLOROPROPANE s 34544 NA
SDWWG/XG=D
CIS~1¢43~DICHYPROPENE 34702 NA
SOWUG/XE6-D
ETHYLBENZENE ¢SEDCUG/ 34374 NA
. KG~DRY)
METHYLENE "CHLOReoSED 344256 NA
: UG/K6-DRY :
19192+2-TET*CHYCTHAN 34519 ‘NA
PR SDsUG/KE-D - v
TETCLYETHLENE,,SED. 34478 NA
UG/KG~DRY
19191~TRICHLPETHANEs 34509 NA
SD«VUG/XG~D
1¢132-TRICHLYETHANE s 345]4 NA
SD+VG/XG~-D
TRICHULOROETHENE «SED 3a487 NA
UG/XG-DRY
TRICHLOROFLUOROMETHy 34491 NA
SDWWG/XG-D
TOLUENE sSEDtUG/XG~ 34483 NA
DRY)
YINYL CHLORIDESED 34395 NA
UG/KG-DRY
T=143=-DICHYPPDPENE, 33697 NA
SDJUG/XG-D
BIS(2-CHLETHRYLIETHER 3427¢ <48
SPWUG/KG-D
1a2=N1CHLBEN?FMF,SER 34569 <52
U /KE=0NRY
1e8=NICHLRENZFNELEFD 34376 (4%
U /KT =0RY
132-DICHLRFL20OMF,SC0 Ju539 <54
VeI KM -PRY
HEXACRL * T THAKRE ,,SED 3439% <94

BWRIKG-DFY

SE21
299311

11730743
1700
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
Ma
N
N3
na

N2

“1/711/784

s€22
299312

11720783
1045
<120
<110

<65
<110
<87
<110

<56

<180.

<110
£120
<120
<160

<A7

<120

STATUS:

PROJECT NaAME

FIELOD GROUP LEADER:

SE23
299313

11725783
1415
<Al
<37
23
<36
<31
3400
<20
<61
<39
<AQ
<38
<54
<17

<A

€35¢
<38¢C

<6d8¢

PRELI“INA®Y

FRENCH PHASE 2
PROJECT MANAGER: RICK FOLKEMER

SAMPLE NUMBERS

SE24
299314

11725783
1440

NA

" NA

iy

RA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA7
MA
N&

Na

R.FOLKEMER
sg2s SE26
299315 299316

11724783 11/24/83

1045 1145
<11000 1800
77000 200000
<5300 100000
<8300 <1400
87000 39000
<as00. 170000
<5600 <770
120000 6000
<11000 <1500
<13000 55000
48000 16000
<12000 <2200
170000 87000
13000 69000
<3500 2701
<13290 <1700
<1acan <.0a0
c13tac €17090
<150 rapQo
€26000 7100

sg27
299317

11727783
1440
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

<300
<*39

<5¢cn

sg28
299318

11727783
1400
NA
NA
NA
NA
NA
NA
N&
NA
NA
NA
NA
N&
NA

NA

2250
€250

Catg

SE29
299319

11720783
1445
<110
<100

<51
<3%
<82
<97
<53
<1710
<110
<110

<110

<110
<42

CLEG

<60

¢1a¢



ENVIEMPENTEIL SC[ENCE o Tenpafeppug

1711704 STATUST PRELIMINARY
FRMJECT NU'eLrD TrAZi420 PROVECT NAME  TRLMCH PMASC ?
| TIFLN GPAUT-L FPEFZ PROJECT MANAGCR: RICK FOLKEMER
} cepsmETERS: 2Ly CAPPLEST ALl F1TUD GPNUP LFADER: R.FOLKLMER
:
E SAMPLE NJUMDERS
, sga2¢ sg21 s€22 sE2: SE24 SE25 SE26 sE27 s£28 sg29
| PARAMETERS STNARET & 299310 299311 299312 299313 299314 299315 299316 299317 29931F 299319
! bate 11730783 11/30/83 11/20/8% 11725783 11/25/78% 11/24/83 11/724/83 11/27/83 11/27/83 11/20/83
\ TIHE 1453 1700 1045 1415 1440 1045 1145 1840 14900 1445
BIS{2-CHLETHOXIPTHAN 34281 <240 NA <570 <1600 NA €62000 <17000 <1490 <1100 <3100
SO+UG/XG=D . .
B18¢(2-CHLISOPRIETHER 34286 <2a0 NA <570 <1600 NA <62000 <1700 <1a00 <1100 <3100
SDyUG/XG~D .
NITROBENZENESED(UG/ 34450 <aB8 NA. <130 <350 NA <13000 <3700 <300 <250 <660
KG=DRY)
1,2-DIPH*HYDRAZ,+SED 34249 <21 NA <52 <140 NA <5400 <1500 <130 ST <280
UG/XG-DRY -
N-NITROSODIMETHYLAM, 3444} <230 NA <570 <1600 NA <58000 <17000 <1400 <1100 <3000
SOWUG/KG=D .
N-NITROSOD=-N-PROP SO 34431 <240 NA <570 <1600 NA <62000 <17000 <1400 <1100 <300
UG/KGE=DRY '
142+4=-TRICHLYBENZENE 34554 <79 NA <180 <500 NA <19000 <5300 <aap <350 <99
[N SOWWG/KG-D . ’
v HMEXACHULBUTADIENESED 39705 <140 NA <370 <950 NA <36000 .€10000 <850 <688 <1300
. : UG/K6-DRY .
NAPHTHALENEZSED(UG/ 34445 <19 Na 12¢ <120 NA 8700000 1700000 <110 <8a <240
KG~DRY)
(JSQPHORONE « SEDIUG/KG 33311 <26 NA <65 €190 NA <7100 <1900 <160 <130 <358
" -0RY)
HEXACHLCYCLOPENT SED 34389 <110 NA <299 <760 N& <2900¢ <8200 <660 <530 <1300
UG/XG-DRY
2-CHULNAPHTHALENE+SED 34584 <3= MA <Ag <250 NA <9100 <250¢ <210 <170 <500
UG/XG-DRY )
ACENAPHTHYLENE,SED 34203 42 MA <52 <1ad N2 2000000 250009 <130 <97 <230
UG/KG-DRY
ACENAPHTHENE ,,SED 33208 <37 NA <94 <260 N& 4100000 170009 <230 <180 540
UG/KG-DPY
2+6-DNT+SED(UG/KG~ 34629 <120 NA <310 <R7D NA <32000 <9000 <150 <600 <11¢0
navyy . .
2+A~ONTSEDING/KG- Y4F14 <as Ng <2eh <e1n Ne 23000 <5300 <539 <430 <1200
neRY)
N-%1TROSALIFHENYLAF, JU&ln <5z KA 13t <y Na, c1a0np 1200 cra¢ <25t <1¢0
ShLIG/KE-N .
HEYLCLRATN27ME JSED 29741 ca) Np ¢t <58N0 M €240 ¢eeng <570 <as5¢ <1i20
He/KG-rey . . ) . ..
G~EnCENL FhnL STRFRE 14039 €100 Hg <15 <21t NA <19:0¢ €2200¢6 <1809 <13¢c At
PG /RG-T .
LISFTHYL FHTWALATE, 34ita cro Na <13 €218 Kb <1800 c2300 <189 <180 €30

Shatth7xf =



B1-r

EMYIRONKINTAL SCICNCE o £YRIACFO A

PROJICT Nimprp

FFAZl4?0

FITLD GRAUKF: FRSC2

PARAMETEO ST BLL

KG-pov)

SEveLEsT 2L

>ARAMETEPS STORET ¢
fDATE

TInE

DICTHYL PHTHALATE, 34339
SDWWG/KG-D

DI-N~BUTYL PHTHALATE 39112
SOWUG/XG=-D

BUTYL BENJPHTHMALATE 34295
SD+UG/XG~-D

BIS(2=ETHYLHEX)IPHTH, 391102
SDsUG/XG=D

DI-N-OCTYL PHTHALATE 34599
SDWUG/XKG=D

PHENANTHRENE 4 SED(UG/ 34464
KG~0ORY)

ANTHRACENE+SED(UG/KG 34223
=DRY)

FLUORANTHENE sSEDCUG/ 34379
XG-DRY}

PYRENE « SED(UG/XG~ 34472

. DRY)

BENZIDINE »SEDIUG/XG~- 39121
DRY)

CHRYSENE +SED(UG/KG~- 34323
ORY)

BCN2CCAYANTHRACENE, 34529
SOUG/KG=-0

393-DICHLBFNZIDINEy 34634
SDUG/KG=-D

BENZO(BIFLUNRAN,SED! 34213
UG/KG-DPY)

BENZOIKIFLUNRAMZSED 34245
UG/XG-DrY

BEN2NLAIBYRENE SN 14250
UGL/KG=-noY

INCEMDEY a2 3-CYP YR, Ja&Of
SCJR IR -D

DICE20 a1 anTin A, luReg
A C/ve=n

pENZOtGrI RrERYLY T, 14524
erLRsve -

e YAl bsTCRNn, 8T INGS MupTE

sez¢
299310

11730783
1453
59
<15
<32
17000
15000
<30
<26
<24
<24
<6%
<26
<52
<RY
<26

<2+

sg21
299311

11730783
1700
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

“1/711/Pa

“sre22
299312

11720783
1045
<57
<37
<81
23000
21000
<73
<65
59

78
<3170
<65
<119
209
<65
<65

'

<i7¢0
<149

¢1200

PROJECT NavE
PROJECT MANAGER:
FIELO GROUF LETALER:

SE23
299313

11/25/83
1415
<160

<99
<239
2600
540
€210
<190
<160
<160
<870
<190
<370
<560
<190
<190
<262
¢r7n
carn

<ipn

STRTUS: EBRPLIKIMARY

FPENCHM PHASE 2

SaMPLE NUMBERS

SE24
299314

11725783
1440

NA

NA

NA

NA

NA

NA

NA

NA

‘NA-

N-A
NA
NA
NA
NA
NA
NA
MA
éﬁ
) Na

NA

sg2s
299315

11724783
1245
<6200
<3800
<8300
<6200
<3800
8300000
2200000
3000000
2500000
'€18000
790000
740000
<21000
700000
<7100
450000
11000
LY
T40 S

120400

RICX FOLKEMER
P.FOLKEMER

SE286
29931¢

11724783
1145
<1700
<1160

<2300

45000"

<1100
630000

1600080

170000 -

190000
<5000
60000
63000
<6100
45000
<1900
<290¢
<anof
<5000
<agor

<1590)

SE27
299317

11727/83
1440
<14

<87
<190
32%
<87
<180
<150
<140
<140
<810
<160
<320
<500

<150

<3000

sc28
29931¢
11727783
1400
<l1¢
<69
<150
9500
<69
<140
<130
<110
<110
€239
<13¢
<260
<400
<130
<13¢
<18¢
<260
€129

<18¢

s€23
299319

11720783
1445
210
820
a5
1818
<200
<330
<350
<310
<310
<910

<350

<540
<130
<310

<140



61-r

ENVIRLNSTRTAL STIFUCF 6 [RATHECR INe 1711/°%a - STATUS: PRELIRINARY

CRNNTCT MUVEFF  w24Z27ap PROJECT NAPL PREINCH PMASE 2

FIfLn RERURD FRSOT PROJECT MAMAGER: RICK FOLKEMEP
PARETLIERS: ALL SArPLEST elL FIELD GROUF LEADER: R.FOLKEMER
. SAMPLE HUMBERS
SEz: sF21 SE22 SE2Y . sg2a s£2% sE26 SE27 sg28 S£2)
SARAUETELS . STARET ¢ 299310 299311 299312 299313 299314 299315 29931¢ 299311 29931¢ 299319
DATE 11/730/83 11730/83 11720783 11/25/83 11/25/83 11/24/83 11/24/83 11/27/83 11/271/8% 11/20/83
TIME 1453 1700 1045 141§ 14490 1645 1145 1440 1800 1445
FLUORENE+SEO(UG/KG- 3438 <38 NA <BE €250 NA 5400000 400000 <210. <iTe <500
DRY)
A-CHLPHMYLPHENYLETHER 34644 <91 NA <230 <640 NA <24000 <6900 <570 <450 <1300
SDUG/XG =D
P-CHLOR-M=CRESOLySED 4455 NA NA <200 <560 NA <21000 <630C NA NA NA
. UG/KG-DRY
2-CHLOROPHENOL +SEDy 34589 NA NA <150 <apo NA <15000 <4200 NA NA NA
UG/KG~DRY .
244-DICHL*PHENOL,SED 34604 NA NA <210 <590 NA <22000 <6100 N4 NA ¥
UG/KG-DRY ,
244-DIMETYPHENOLSED 34609 NA NA <169 <459 NA 83000 <A800 NA NA NA
UG/XG-DRY
2¢4-DINIT*PHENOL+SED 34619 NA NA <170 <aThH NA <18000 <5000 NA NA NA
UG/XG-DRY
436~DINIT*CRESOL,SED 34560 NA NA <490 <1400 NA <50000 <14000 NA . NA NA
“UG/KG-DRY :
2-NITROPHENOL +SED (UG 34594 NA NA <290 <761 . NA €29900 <8200 NA& NA 7
/XG=0DRY) -
A-NITROPHENOL +SEDCUG 34649 MA NA <390 <1100 NA <40000 <12000 NA NA NA
/X6=DRY)
PENTACHLPHENOLSED 39061 NA NA <550 <1500 NA 740000 29000 NA NA XA
UG/XG-DRY
PHENOL ¢ SEDIUG/KG- 314695 NA NA <130 <370 NA 170000 55000 NA NA NA
DRY)
2.4 16-TRICHLPHNL,SED 34622 NA NA <290 €150 NA <2r0D0 <7909 NA NA NA

UG/XG-DRY






APPENDIX K
Chemical Results--Soils



ENVIRONMFNTAL SCIENCE & ENGINEERING 08/31/783 FIELD GROUP FRSS1 STATUS IS FINAL

PPCJECT NUMBER 83801210 PROJECT NAME FRENCH LTD HAZWASTE
SAMPLESS SEDIT - - - - - TPARAMETERS: PPSED - —— T
PROJECT MANAGER DAVE MIZELL FIELD GROUP LEADER RICKFOLKEMER
SAMPLE NUMRERS
snot $004 $00% Socé S006D
PARAMETERS STCRET @ 230009 230012 230013 230014 230015
DATE 4/714/83  4/14/83  4/14/83  a/16/83  4/16/83
TIKE 1245 938 1415 1500 1500
BHCoG(LINDANE)ISED 39783 <180 <180 <18¢ <180 <180
UG/KG=DRY
BHC+DsSED(UG/XG-DRY) 34262 <298 <296 <29¢ <296 <296
HERTACHLORySED(UG/KG 29413 <210 <210 <21c €210 <210
i ~-DRY)
ALDRIN+SEDCUG/KG~ 39333 <215 <215 <215 <215 <215
DRY)
HEPTACHLOR EPD.+SED 39423 <390 <390 <39¢ <390 <390
UG/KG-DRY
ENDOSULFAN, Ay SEDCUG/ 34364 <520 <520 <520 <520 <520
XG=DRY) .
DIELDRIN,SEDCUG/KG~ 39383 <580 <580 €580. . <580 <580
DRY) ) -
DDE+PP?+SED (UG/KG~ 39321 ¢610 <610 <610 <610 <610
ORY)
ENORIN¢SEDIUG/KG= 39393 <1500 <1500 <1500 <1500 <1500
ORY)
ENDOSULFANB+SEOCUG/ 34359 <730 <730 <730 <739 <730
KG-DRY) .
DDD+PP Y SED(UG/KG~ 39311 <730 <730 <13¢C <130 <730
DRY)
ODT+PP*ySEDCUG/KG~ 39301 <1700 <1700 <1700 <1700 <1700
DRY)
CHLORDANE « SED(UG/KG~ 39351 <5700 <5700 <5700 <5700" <5700
DRY)
TOXAPHENE y SED(UG/KG~ 39403 <19000 <19000 <19000 <19000 <1000¢
DRY)
PCBS+SEDIUR/KG-DRY) 39519 209000 237000 <9550 <9550 <9550
ENOOSULFAN SULF.SEDy 34354 <2400 <2400 <2400 ‘<2400 <2400
UG/KG~DRY
ENDRIN ALD.,SEDCUG/ 3436% <3750" <3750 <3750 <3750 <3750

KG=-DRY)



ENVIRUNMENTAL SCIENCE ? ENGINCERING

PRAJECT NUMBER
SAMPLES: .P2PT
PROJECT MAMAGEP

PARAMETERS ST
OATE
TINE

ARSENICSED (MG/KG-
oPY)
BERYLLIUMSED(MG/KG-
DRY)
CADMIUMSED (MG/KG~-
DPY)
CHROMIUMySED (MG/KG-
orY)
COPPER ¢SED (MG /KG~
DRY)
MERCURY+SED(MG/KG -
DRY)
NICXEL¢SED (MG/KG~
DRY)
LEADSSED (MG/KG=DRY)

SELEVIUM,SED (MG/KG-
pRY)
SILYERSED (MG/KG-
DRY)
THALLIUM,SENCHG/KG~
poy)
ZINC+SED (MG/KG-DPY)

ANTIMONYSED (MG/KG-
prY)

23801210

DAVE M]

ORET =

1003
1013
1028
1029
1043
71921
1068
1052
1148
1078
Jaagp
1093

1098

7TELL
snptl
230009
9/18/783
1245
2.4
Ge5
0.3
220
96

1.56

£34351/83

FIELD GROUP FRSS1 STATUS IS FINAL
PROJECT NAME FRENCH LTD HAZWASTE
PARAMETERS: SED6

FIELO GROUP LEADER RICKFOLKEMER

SARPLE NUMBERS



£-X

ENVIRONMENTAL SCIENCE & 'ENGINEERING

PROJECT NUMBER 83801210

SAMPLES: SED9

PROJECT MANAGER DAVE MIZELL

PARAMETERS STORET #
DATE
TIKE
SQLIDS (X WET ¥WT) 70318

CQBBDN.TOCoSED(G/kG- 687
il ‘ORY)
'TOX.§EO(UG/KG-0RY) 99263

PHENOLS +SED(UG/KG=- 32731
" ORY) - .
TOE+SED(NE/KGZWET). 199141

Soo1
230009

4714783
1245
78.2
45.0

330000
NA

337000

$002
239010

4/16/83
1615
45.1
21.5
140000
NA

1230

58731783

$003
230011

4/7/83
1145
46.7
24,9

60000
.

NA

646

FIELD GROUP FRSS1 STATUS IS FINAL

PROJECT NAME FRENCH LTD HAZWASTE
PARAMETERS: SED)
FIELD GROUP LEADER RICKXFOLXEMER

SAMPLE NUMBERS
S004 S005 $006 SJC&D
230012 230012 230014 23015

4/14/83 4/14/83 4/716/83 4/716/83

930 1415 1500 1506
55.6 47.1 30.0 X3.9
44,9 20.7 lé.Z 18,1

256900i 17200 82700 85400
Ng' NA NA NA
31300%, 421 646 647



ENVIRONMENTAL SCIENCE & EMGINEERING G8/31783 FIELD GROUP FRSS1 STATUS 1§ FINAL

PROJECT NUMBER 83801210 PROJECT NAME FRENCH LTD HAZWASTE
SAMPLES: SED11 PARAMETERS: FRS1
PROJECT MANMAGCR OAVSE MIZFLL FICLD GROUP LEADER RICKFOLXEMER
SAMPLE NUMBERS
snel S003 S004 S00S
PARAMETERS STORET & 230009 230011 230012 230013
OATE 4714783 4/778% 8/14/83 8/14/23
TIME 1245 1145 920 1415
194~DICHLBENZENE +SED 34574 <18000 <230 <€20000, <260
UG/KG-DRY
192-DICHLBENZENE+SED 34539 <€20000 €260 <€230090 <280
UG/XG~0ORY
HEXACHL®ETHANE ySED 24359 <36009 <4590 <4G000 <510
UG/KG-DRY
BIS(2-CHLETHYLIETHER 3427¢ <18000 <230 <20000 <260
SD4UG/KG~D
BIS(2-CHLETHOXIMTHAN 34281 <94000 <1i¢0¢ <94000 <1200
SO+UG/XG-D
BIS(2=-CHLISOPRIETHER 34286 <94000 <1100 <93000 <1200
SDWUG/KG=D
192-DIPH*HYDRAZ++SED 34345 <7300 <93 <8200 <110
UG/KG-DRY .
N-NITROSODIMETHYLAMy 34441 <81000 <1160 <90000 <1200
SDWUG/XG-D . ’ ’ :
N~NITROSOD-N-PROP+SD 34431 <2ag0n <1100 <94000 <1200
UG/XG~DRY
19294-TRICHL*BENZENE 34554 <27000 <330 <30000 <399
SDyUG/KG-D
HEXACHLBUTADIENESED 39795 <50000 <640 <56000 <7120
UF/KG-DRY
NAPHTHALENE «SEDCUG/ 34445 800 (4.1 480000 <9n
XG-DRY}
ISOPHORONE +SED(UG/XG 34411 <9400 <120 <11000 <140
-0RY)
HEXACHLCYCLOPEMT +SED 34398 <30800 <510 <45000 <560
UG/KG-DRY
2-CHLNAPHTHALENE +SED 34584 <1300% <160 <14000 <200
UG/KG~DRY -
ACENAPHTHYLENE.SCD 34202 37000 <93 280000 <110
UG/XG-DRY
ACENAPHTRENELSED l420R <14Q0¢ <18¢ 68000 <200
UR/KG=-NPY
246-DNT»SEDLUG/¥G- 3462 , <asnqo <57¢C <50000 <650
oPY
298-NDNT4SEDCUN/KG- 34614 <l2000 <400 <35000 <463
NFY)
N-NITRQS"DIPHENYLAY, 34436 <13400 <240 <z21¢00 <28¢a

D UIG/KG-D



ENVIRONMENTAL SCIENCE R ENGINEERING 98/31/783 ‘FIELD GROUP FRSS1 STATUS IS FINAL

PROJECT NUMBER- F385121C L PROJECT NAME FRENCH LTO HAZWASTE
SAMPLES: . —
. PROJECT MANAGER CAVE MIZFLL FIELD GROUP LEADER RICKFOLKEMER
SAMPLE NUMBERS
s081 $003 S004 S0CS
PARARETERS STORFY ¢ 230909 230011 230012 230013
DATE 4/14/83 4/7/83 4/14/83 4/14/83
TIME 1245 1145 93¢ 1445
HEXACLRBENZENESSED 39701 <34000 <430 <3800 <~§o
UG/KG-DRY %
4-BRPHNL PHNL ETMER 34639 <110000 <1400 <130000 <1600
SDWUG/KG~D ¥
DIMETHYL PHTHALATE, 3434% <11000 <140 <12000 <150
8D0+UG/XG~D ‘
OIETHYL PHTHALATE 34339 <8anp <110 <9400 <120
SDsUG/KG~D :
DI-N-BUTYL PHTHALATE 39112 <53n0 <18 <5900 <80
T SDsUG/XE~D
W BUTYL BEN.PHTHALATE 34295 <12000 <150 <13000 <170
SO+UG/KG~D B
BISC(2~ETHYLHEX)PHTYH, 39102 <RaDO <110 <9400- . <120
. SDJUGZKG=D Y-
- DI-N-OCTYL PHTHALATE 34599 <5300 220 <5960 175
SDyUG/KG~D 7
PHENANTHRENE ¢ SED(UG/ 38464 18000 <140 360000 <150
KG-DRY)
ANTHRACENE +SED(UG/XG 34223 <i2000 <120 16000 <la0
~DPY) .
FLUORANTHENE»SEDCUG/ 34379 98000 <110 140000 <120
KG-DRY) }
PYRENE ¢ SED (UG/KG= 24472 110000 <110 110000 €120
DRY)
BENZIDINE,SED(UG/KG- 39121 <31000 <310 <27000 <350
DRY) .
CHRYSENE+SEDIUG/KG- 34323 €12000 <120 14000 <140
ORY)
RENZOUA)ANTHRACENE 34529 55000 <240 23090 <280
SD+UG/KG=N P
3¢3-DICHLBFNZIDINE, 34634 <30000 <370 <33000 <a20
SDsUE/KG=D !
REMZOCB)IFLUQRANGSEDC 34233 12600° <120 25000 <140
UG/KG=NRY)
BENZO(K)IFLUORANCSED 38285 <1z2q00 <129 <11002 <140
UG/xG-0PY
RENZOCA)IOYRENME «SED 34250 <14000 <iap <15000 €200
UG/KG=NRY
INDEMO(Y142¢X=COIPYR, 34406 (190400 <240 21060 280

SDUG/KG~0D



9-1

ENVIRONMFNTAL SCIt NCF # ENGIMEERPTNG
PRAJCCT NUMBEP 43801210

SAMpLESS
FROJECT MANAGEP DAVE MIZELL

§Ap]
SAREVETERS <TARET ¢ 2310009
DATE ) 4/14/83
TIMF 1245
DIBENZOCAZHIANTHRA, 24559 <21000
SDeUG/XG-D
BENZO(GHI)PERYLENEs 34524 <20000
SDWUG/KG=D
243¢748-TCODySEDCUG/ 3447R <17e¢00¢C
KG-ORY)
FLUNRENE+SED(UG/KG~- 34384 <13onc
DRY)
4-CHLPHYLPHENYLETHER 34644 <3400N
SD4UG/KG=D
P-CHLOR=M=CRESOL+SED 34455 <30000
UG/KG=DPY
2-CHLOROPHENOL+SEDy 34589 <21000
UG/KG-DRY
2¢4-DICHL*PHENOLySED 34604 <31000
UG/KG-DRY
2+4-0IMET*PHENOLSED 34509 <23000
UR/KG-DRY
244-0INIT"PHENOL SEDN 3461° <31000
UR/KG-DRY
446=DINITPCRFESOL(SED 34660 <69000
UR/XKG-DRY
2-NITROPHEMNOL ¢ SED(UG 34594 <40000
/XG-DPY)
4-NITROPHENOL +SED (UG 34649 <56000
/KG=0PY)
SENTACHLPHEHOLWSED 39061 <g0002
UG/KG=-DRY
SHENOL ¢ SED (UG /KG- 34495 €19000
ney)
244 ¢6£-TRICHLPHNL ySED 34624 <39000

Uyr/x6-ppry '

sSnOX
230911

477783

1145

<3140

<2&(

<2210

<16C

<axe

<370

<2790

<390

<300

<3ie

<ga0

<51¢

<700

<lio¢0

<240

<490

o08/31/83

sonre
230012

4/14/83

930

<2700¢
<23900
<190000
130000
<38000
¢33000
<24006
<34000
<26000
<27000
<77000
€45000
<62000
<8900
€2166GG

<44000

FIELD GROUP FRSS1 STATUS IS FINAL
PROJECT NAMT FRENCH LTD MAZWASTE
FIELD GROUP LEADER RICKFOLKEMER
SAMPLE NUMBERS
S00%
230013
4714783
1415
350
<280
<2500
<200
<A80
<240
<170
<250,
<190
<200
<sH0
<320
<450

<6412



EMVIPONMENTRL SCIFMCE £ FYGINEER o 1711784 STATYUS:I PRELIvINEeY
EPOJECT "UPUFR ) 2aziact:

ERAJECT NAMF  [PLNCH PuiSE )
FISLO GECURT FPen?

. " PROJECT MANEGER! RICK FOLKRuER = B
PARLMETEPS: ALL SAMPLES: aLL FITLD GROUP LEACEK: R,FALKEMER
; SAMPLE MUMBERS
seny soo08 $009 S010 S011
PARAMETERS STORET * 299200 299201 299202 259203 299204
DATE 11/30/83 11/25/83 11/25/83 11/725/83 11/25/83
TIME 1730 1615 1515 1630 1645
TOC+SED(MG/KG=DRY) 99344 698 1630 602 <669 13100
CARBONYyTOC+SED(G/KG- 687 18.3 39.2 12.3 1.6% 11.5
ORY) _
TOX¢SED(UG/KG=DRY) 99263 1900 2300 2700 1000 YY)
SOLIDS (X WET w19 70318 6§74 48.4 48.7 8749 83.3
ACROLEINsSEDIUG/KG= 34213 NA NA <920 NA NA
s DRY)
~ ACRYLONITRILE +SED (UG 34218 KA NA <920 NA NA
/KG=DRY).
BENIENEZSEDCUG/KG=" 34237 NA NA <ia | NA NA
DRY) " NA
BROMOMETHANE +SEDTUG/ 34416 NA NA <76 WK '
. “KG=DRY) . ’
- BROMODICHLOROMETHANE 34330 NA NA <31 NX NA
D+UG/XG=D KA NA
BROMOFORM+SED(UG/KG= 34290 NA NA <6 NA.
. DRY) .
CARBON TETRACHLORIDE 34299 NA NA <70 NA NA
SD(YG/KG=0 NA NA
CHLOROBENZENEySED (UG 34304 NA NA <19 ;
/KG=DRY) ~
CHLORDETHANE »SEDEUG/ 34314 NA HA <8¢ N4 N4
KG-DRY)
2-CHL*ETHYLVINLETHER 34579 NA MA <53 NA N4
SDyUG/KG=D -
CHLOROFORMSED(UG/ 34318 NA NA <30 NA N4
KG=DRY)
A
CHLORONETHANF +SED (UL 32421 HA NA a7 NA N
IKG-DPY)
DIBROMNCHMLOROMFTHANE 24309 N2 HA <52 NA A
SDUG/KG =D _
DICKL OIFLUNYPETHANT 3424 Ha & <14 Na ne
SNUG/IKG =0 N N
1 1LICHL FTHANF SEG. 34499 NA NB. <25 A
UG/KG=DP Y '
1e2-DICHLBRBETHANE, 34534 VA N2 <48 Na Nt

SD.IR/F =D




SNVIRONSILTAL SCIENCT & FHEIMPFRY N

1711784 STATUS: FRELIMINEOY
FONJECT mlippe 248 {
rxr:n éan;?h;Pe;;«.hazt PROJECT NENC  FRENCH Srig§p o
PePeriTIE™sSy gy CAMPLTS: ALL PROJECT MANAGERS RICK coLkrvER

FIELD GPOUS LFADER: P.FOLKCvED

S&MPLE NUMBLRS

she? soo0p $009 3
PARAMETERS STORET 299209 299201 299202 zgégos 23;;0.
i DATE 11/30/8% 11/25/83 11/25/83 11/25/A3 11/25/83
T1ne 1730 1615 1515 1630 1645
1¢1 DICHLYETHENESSED 34504 N
UC/KG-DRY ’ N <38 NA NA
T-=1+2-DICHLOROETHENE 34549 NA NA <50 NA NA
, SDyUG/XG=D
142-DICHLOROPROPANE, 34544 Na NA <31 NA NA
SDWUG/KG=D
€15-143-CICH PROPENE 34702 Na NA <ae NA NA
SCWUG/KG=D
ETHYLBENZENE ¢ SEDCUG/ 34374 Na NA <A2 NA NA
KG=DRY)
RETHYLENE CHLOR.+SED 34426 Na NA <a® NA NA
= UG/KG=-DRY
i 14192+2-TET*CHYETHAN 34519 NA NA <27 NA NA
*® SDyUG/XG=D
TETCLYETHLENE +SED 34478 NA NA <8a NA NA
UG/KG-DRY
1e191-TRTICHLYETHANE . 34509 NA NA + €52 i NA NA
SDWUG/KG=D
1e142-TRICHLYETHANE, 34514 NA NA <54 NA NA
. SO UG/KG-D
- TRICHLOROETHENE ¢SED 24487 Ne NA <53 NA NA
UG/KG-DRY :
TRICHLOPOFLIIOROMETH. 24391 NA NA <74 NA NA
SDWUG/KG=D
TOLUENE«SEN(UG/KG= 38483 NA NA <23 T Na
neyYy
VINYL CHLORIDNE,SED 14495 NA NA <ss NA NA
UGR/KG=-DPY
T=142=DICH'FROPENE, 36497 N NA <21 NA MA
SRLVUG/ZKE=D
BIS(?-CHLETHYLITTIMER 33274 <85S Na [ Y} N& N
PG /Y =0
ALDRIMNCECC (AN G- 39333 Ma Ne €2Cs) NA N2
nEYY :
PHC L SEOLLUC/YG-DEYY 39075 Me NA <13.0 7 Na N
FHE ity SELIUG/KG=-DRY) 380257 NA NA <18.90 na NA&
PHC My SEDIUG/XG-DPY) 34262 Ne N3 <32.0 A L)




6-

ENVIRONKEUY AL SCIINCE & FURINFFRING

CEFOUFCT NUNEFD  R2WTIaD
FIELD GPRUR: rR%C?

FARAMETERS Y AL cAveELES: ALL
SPO7
PARAMETERS STORET # 2992n0
DATE 11730783
TIMF 1730
BHC+G(LINDANE }SED 39783 NA
UG/XG-DRY
CHLORDANE sSEDIUG/XG~ 39351 NA
DRY)
DOD+PP*+SED(UG/XG~ 39311 - NA
DRY)
DDE«PP®ySED (UG/KG- 39321 NA
DRY)
DOT+PP*SEDLUG/KG~ 39301 NA
.DRY) ’
DIELORINSSEDCUG/KG~ 39383 NA
DRY)
ENDOSULFAN ALSEDLUG/ 34364 NA
KG=DRY)
ENOOSULFANGBLSENIUG/ 34359 KA
KG=-PRY)
ENDOSULFAN SULF,SEDs 34354 NA
UG/KG=DRY
ENDRINSEDCUG/KG~ 39393 NA
DRY}
HEPTACHLOR +SED(UG/KG 39413 NA
-DRY)
HEPTACHLOR EPOX,SED 39423 NA
UG/XG-DRY .
TOXAPHENE ySED(UG/KG- 29403 NA
DRY) .
ENDRIN ALD. SED(UG/ 34369 NA
KG=-0PY)
PCOB~1016(HG/XG=D) 39514 <3.00
OCP-12E0CUC/KG=N) 39511 14,0
t
1o3=-NDICHLRENZFRESED JU569 <91
HE/KG=DPY
134=DICHLUSNZFMESID 345738 <AS
UG/XL=DRY
1eP2=DICHLEFNYENT 47D 34539 <925
Ua/7¥Ga=noy
HEYACHL *CTHRAMT (<IN 34399 <180

HUes/eG=nNry

spoa
299211

11725783
1615
MA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
<74.0
150
HaA
N3
NA

a

11711784

5009
299202

11725783
1515

<1lg

<260

<85

<32

<230

<39

<35 -

<60
<370
RT2
<23
<2
<1800
<7
NA
NA
<35¢
<330
<379

<64l

STATUS: PRELINMI

PROJECT RaME FRE
SROJECT MANAGER:?
FIZLD GeOUP LEANEFD R.FOULKEMEP

s01e
299203

11725783
1630
NA
NA
NA
NA
NA
NA
NA
RA
NA
NA
NA

NA

SAMPLE NUMBEPS
$811
259204

11725783

1645
NA
NA
NA.
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
Mna

<2450

17.0
Ma
T
M2

N2

NARY

NCH PwaASE 2
FICKX FOLKEMEP
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| SRLLOgE )

ENVIRONYENTAL SClEnCF

DROJICT nurpprp

PENGINVECOIMG

deaZlu2t

FIELU GRFOURI FRSOD

FARAMETERS: 2Ly

PARAMETERS
DATE
TIME

BIS(2-CHLETHOX)IMTHAN
SDWUG/KG=D
BIS(2~CHLISOPR)IETHER
SDWUG/KG=D
NITROBENZENEISED(UG/
KG-DRY)
1¢2-DIPH*HYDRAZ,4SED
UG/KG~-DRY
N=-NITROSOODIMETHYLAM,
SD+UG/KG=D
N-N]ITROSOD=-N=PROP4SD
UG/XG-DRY
102¢4=-TRICHL®BENZENE
S0, UG/KG=D
HEXACHLBUTADIENE +SED
UG/XG=-DRY
NAPHTHALENE +SED(UG/
KG-DRY)
ISOPHORONE+SED(UG/KG
~DARY)
HEXACHLCYCLOPENT SED
UG/KG-DRY
2-CHLNAPHTHALENE 4 SED
UG/XG-DRY
ACENAPHTHYLENE ,SED
UG/KG=-DRY
ACENAPHTHENC +SED
UG/KG=-DPY
2vE6~DONT«SEO(UIG/X G-
ney)
2ea=NNT SERLUR/VY (=
nRY)
N=MITFLSODTI KONYL AN,
SC0/ve-T
HEXACLFBEN2ONC W SED
UE I G-[EY
4-gAPHML PHY| [TPCR
SDUG/KG =T
DIATIRYL Tl eTL,
SPeUG/XRG-T

TAYPLES:

STORET ¢

34281
34286
34450
34349
34441
34431
34554
39705
34445
344113
34389
34564
34203
34208
34629
lag1a
34436
39701
39639

Julyy

ELL

s007
275200

11720782

1730
<agd
<a09

<85

<390
<400
<130
<260
<32
<a6
<200
<51
<36
<66
<230

<170

<i70

€520

351

SO0A
299271

11725783
1615
MA
NA
NA
NA

- NA
NA
NA
NA
NA
NA
NA
MA
NA
MA
A
Na
N2
fa
Na

i/711/R4

S0J9
299202

11725783
1515
<1500
<1590¢
<330
<140
<1500
<1500,
<480
<910
<120
<170
<720
<230
<140

€250

cang ’

<5R0
<359
<600
<2000

€190

PROJECT NAvL FRL

PROJECT MANAGER:
FI1ELD GFOUP LCADER: R.FOLKCLMER

sele
299203

11725783
1630
NA
NA
NA
NA
NA
NA
NA
"NA
NA
NA
NA
NA
NA
NA
NA
HA
Nd
NE
HA

4 L)

SANPLE HUMRERS
s011
299204

11/725/R3%

1645
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
N?
Ni.
N
HNA
N2
N&
§A

N2

STATUS: FRCLIMIMSRY

NCM OHASE ¢
RICK FOLKEYER
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CNVIRGHMENTOL SCITNCE K CrpINFLPING 1711784 STATUS: PRELIMINARY
CROMFCT NUMHFEPR v242242( - PROJCCT NAvE FRENCH PHASE 2
s CICLDN GRRUPT FPeO2 PROJECT MANAGERS RICK FOLKEMER
PARAPLIEPSE ALL SAMFLESS aLL FIELD GROUPF LEADER: R.FOLKELMER
SAMPLE NUMBERS
S067 s008 s009 s$M1g $011
PARAMETERS STORET ¢ 299200 299201 299202 299203 299204
DATE 11/30/83 11725783 11725783 11/25/83 11/25/83
TINE 1730 1615 1515 1630 1645
DIETHYL PHTHALATE, 34339 <al NA <150 NA NA
S0WUG/KG=D . )
ox N-BUTYL PHMTHALATE 39112 <26 NA <95 NA NA
SDyUG/KG~D
aufvn BENJPHTHALATE 34295 <S5 NA <210 NA NA
SDWUE/KG=D :
BIS(2-ETHYLHEX)PHTH, 39102 2200 NA 25000 NA NA
¥ SD'sUG/KG=-D .
DI=N-0CTYL PHTHALATE 34599 5600 NA © 18000 © NA NA
“ly SDsUG/KG=D" o
PHENANTHRENE.SED(UGI 34464 <51. NA - <190 NA NA
= : X6=-DRY)? . S
- L ANTHRACENE +SED(UG/KE 34223 'Y NA <170 NA NA
. — -DRY) .
FLUORANTHENE »SEDIUG/ 34379 <Al NA <150 NA NA
XG-0RY)
PYRENEsSED(UG/KG~ 34472 <At NA <150 NA NA
DRY) ) .
BENZIDINE.SEDtUG/XG~- 39121 <120 ‘NA <arp NA NA
DRY)
CHRYSENE SED(UG/KG~ 34323 <Ab NA <170 © NA NA
DRY)
BENZO{AYANTHRACENE, 34529 <91 NA <350 NA NA
SDWUG/XG=D
3+3-DICHLBENZIDINE.s 34634 <140 NA <sap NA NA
SDsUG/XG=D
BENZO(BIFLUORANLSED( 34233 <46 NA <170 NA NA
UG/XG-DRY)
BENZO(KIFLUORANCSED 34245 Y3 NA <170 - NA NA
UG/KG-DP Y ,
RENZO(AIPYRENE +SED 34250 [4:73 MA <250 NA NA
R/ G=-0RY
INDEHOCI 4 Z2 o 3=CDIMYFy 4406 <91 NA <350 NA MA
SNGIIR/NG =}
DIRCMIOGIAGHIANTHR 34559 <120 HA ca40 MA MA
AN E/KG -0
(ER7CCANTICERYLENT . 34526 <9s NA <370 A N4
PG /v =D .
VI T P-TCDT  STDIVGE, 34578 <810 NA <3100 HA WA

KG=-0RY)
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EMviLtIHMEST AL SCIFeCE

PROJECT unefe

VrngGImEeR NG

Feagzace

FIELD GFNRUFE: FPepz

FERAMETERSD 2L

AP AMETERS
DATE
TIME

FLUORENE +SED(UG/XG-
DRY)
A ~CHLPHTLPHENYLETHER
SDsUG/KG~D
P~CHLOP=-M=-CRESOLsSED
) UG/KG-DRY
2-CHLOROPHENOL ySED+
UG/KG-DRY
244-DICHL*PHENOL 4 SED
UG/KG=DRY
2¢4-DIMET*PHENOL » SED
UG/KG-DRY
2+4-DINIT*PHENOL +SED
UG/KG=DP Y
446-DINIT*CRESOLySED
UG/XG=DRY
2-NITROPHENOL »SED (UG
/XG=DRY)
A-NITROPHENOL +SED (UG
/KG=DRY)
PENTACHLPHENOL+SED
UG/KG=DRY
PHENOL y SED(UG/KG~
DRY)
2484,6=TRICHLPHNL + SED
UG/KG~DR Y

SAMELES:

STNARLT &

14384

14644
34455
34589
34604
34609
34619
34660
34594
34649
39061
14695

34624

allL

soe7
299209

11730783

1730

<61

<170

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

17117Pa
sooe sca9
299201 299202
11725783 11725783
1615 1515
NA <230
NA <600
NA <540
NA <390
NA <560
NA <410
NA CAAD .
NA <1300
NA <720
NA <1100
NA <1500
NA <350
NA <700

CTATUS: FRELIMINACGY
PROJECT NAFE FRENCH PMHASE ?
PKOJECT MANAGEKRD RICK FOLKEMER
FIELD GROUF LEACER: R.FOLKEHES

SAMPLE NUMBLRS

S010 so11l
299203 299204
11725783 11725783
1630 1645
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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APPENDIX L

Chemical Results—-Fish Tissue
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ENVIRONMENTAL SCIENCE & ENGINEERING

[ I PROJECT NUMBER 83801210
SAMPLES: ALL
PROJECT MANAGER DAVE MIZELL

B101
PARAMETERS STORET # 230100
DATE 4714783
TIME 1500
HEPTACHLORTISS(UG/ 39414 <1
KG=WET)
ALDRINyTISS(UG/XG~- 19334 <1
VFT)
HEPTACHLOR+EPOX.TISS 39424 <1
UG/KG-VET
CNDOSULFANWACTISS 99359 <1
UG/XG-WET
DIELDRINsTISS(UG/KG~ 39387 <1
WET)
= ENDRINYTISS(UG/KG~ 39397 <2
i WET)
- ENDOSULFANsBeTISS 99360 <1
UG/KG-VWET
DDT+PP*TISIUG/KG- 39317 <3
WET)
CHLORDANE+TISS(UG/KG 39349 <28
-VET
TOXAPHENE+TISS(UG/KG 39407 <44
-¥ET)
PCBSeTOTALWTISS(UG/ 39520 18
KG-WET)
THALLIUMSTISS (UG/G~- 1073 <heb2
VET)
CHROMIUMTISS(UG/G~ 71939 <0.10
WET) .
ARSENIC,TISS (UG/G- 1004 <0.93
WET)
CADMIUM,TISS(UG/G- 71940 <Celd
WET)
COPPER,TISS(UG/G- 71937 0.93
HET) !
NICKEL TISS (UG/G- 1069 <0.40
VET)
SELENIUM,TISS (UG/G- 1149 <1.59
HET)
ANTIMONYsTISS (UG/G- 1099 <l.1%
WET) .

BERYLLIUM,TISS(UG/G~ 34252 <0.199

8102
230101

8/14/83
1500
<1
<1
<1
<1
<1
<2
<1
<3
<28
<as
194
<6433
<0.09
<0.89
<0.13
1.90
<0,38
€1.52
<1.14

<0.,190

n9/712/83

B193
230102

4/14/83
1500
<1
<1
<1
<1
<1
<1
<1
<3
<28
<4a
41
<637
<0.10
<0.89
<0.13
n.92
<0.38
<1.53
<l.15

<0.191

g

FIELD GROUP FRF=-1

-— _PROJECT. NAME FRENCH LTD—HAZWVASTE ——— —

PARAMETERS: ALL
FIELD GROUP LEADER

SAMPLE NUMBERS

STATUS IS FINAL

RICK FOLKEMER



ENVIRONMENTAL SCIENCE & ENGINFERING

PROJECT NUMBER 83811210
SAMPLES? .
PROJECT MANAGER DAVE MIZELL

8101

PARAMETERS STORET & 230100

DATE a/14/83

TIME 1500

HERCURY TISS CUG/G- 71930 0.17
VET)

LEADsTISS (UG/G-WET) 71936 <0.17

SILYERsTISS (UG/G- 34474 <0.03
VET)

ZINCyTISS (UG/G-WET) 71938 603

BHC+DsTISS (UG/KG~ 81821 <1
NET)

BHC+A+TISS (UG/KG- 81819 <1
VET)

BHC+G(LINDANE)TISS 39784 <1
UG/KG-VET

ENDOSULFAN SULF. 99117 €1.00
UG/KG-VET

ENDRIN ALDEHYDEsTISS 99118 <1.00
UG/KG-VET

BHC+BsTISS (UG/KG- R1820 <1
VET)

DDD4PP*yTISS (UG/KG~ 81860 <1
VET)

DDE+PPY+T1SS (UG/KG- 81861 <

VET)

B102
230101

4714783
1500
0.08

<0.16
<0.03
4.94
<1

<1

<1
<1.00
<1.00
<1

3!

<1

29/12/783

2103
230102

4714783
1500
0.09

<0.16
<0.03
12.1
<1

<1

<1
<5.00
<5.00
<1

<1

<1

FIELD GROUP FRF=-1

STATUS 1S FINAL

PROJECT NAHRE FRENCH LTD HAZVWASTE

FIELD GROUP LEADER

" SAMPLE NUMBERS

RICK FOLKEMER
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ENVIRONMENTAL SCIENCE ¢ EMRAGINEERING

PROJECT NMutvPLP  R2422421
cIrLD GFRUP: FRF?

PARANMETEFS: ALL TareLpst ALL

FTU4
PARAMETERS STORET # 299100
DATE" 11727783
TIME 1030
COPPER+TISS (UG/G= 71937 0.28
VET)
MERCURY.TISS (UB/G- 71930 <0.22
VET) |
ZINCoTISS (UG/G-VET) 71938 3.56

Ecas.roTAsggggfzps/~_39523; 22

el

FT05
299101

11/727/83
1030
0.15

<0.21
6.70

106

01/11/ns

FT06
299102

11727783
1130
0.58

<0.21
6.02

68

[P ——————

TSTATUS: FRELIMIHARY

PROJECT NAME FRENCH PHASE 2
PROJECT MANAGFK: RICK FOLKEMER
FIFKLD GROUP LFEADER: R.FOLKENMER

SAMPLE NUMBERS

Fre7 FT08 FTe9
299303 299104 299105
11727783 -11/27/83 11/21/83
1130 1330 1330
0.15 0.17 011
<0.25 <0.23 <0.22
4,85 5.35 6,71
392 180 - 102
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